EP0146258 



Publication Title: 
Glycerol derivatives. 

Abstract: 

Glycerol derivatives of the general formula: 
<CHEM> 

[wherein A represents an oxygen atom or a carbonyloxy group (wherein the 
carbonyl group should be attached to a group R<3> and the oxa group should be 
attached to the carbon atom at the third position of the glycerol skeleton), R<1> 
represents an alkyl group of 6 to 22 carbon atoms, or an alkyl group of 2 to 5 
carbon atoms being substituted by a phenyl group, R<2> represents a hydroxy 
group, an amino group, an azido group, an alkyl group of 1 to 20 carbon atoms, 
an alkoxy group of 1 to 20 carbon atoms, an alkenyl group of 2 to 20 carbon 
atoms, an alkenyloxy group of 3 to 20 carbon atoms, or a group of the formula- 
<CHEM> 

-OCOR<5>,-OCONHR<5>,-NHCOR<5>,-NHCOOR<5> or NHCONHR<5>, in 
which R<4> represents a hydrogen atom, a halogen atom, an alkyl group of 1 to 
4 carbon atoms or an alkoxy group of 1 to 4 carbon atoms and R<5> represents 
an alkyl group of 1 to 10 carbon atoms or a phenyl group, R<3> represents an 
alkylene group of 1 to 12 carbon atoms ans -N@ represents a heterocyclic 
group, with the proviso that, when A represents the carbonyloxy group, R<2> 
does not represent an amino qroupl, 
365 

and non-toxic acid addition salts thereof, possess antagonistic effect on PAF, 
hypotensive effect like PAF, inhibitory effect on phospholipase and inhibitory 
effect on growth of tumour cell or induction of differentiation, and are, therefore, 
useful as a platelet aggregation inhibitor, anti-asthmatic agent, anti-allergic agent, 
anti-inflammatory agent, hypotensive agent and anti-tumour agent for mammals. 
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@ Glycerol derivatives. 

© Glycerol derivatives of the general formula: 



1 rO-FT 
3 L a-rmO 



(I) 



CM 

< 



[wherein A represents an oxygen atom or a carbonyloxy 
group (wherein the carbonyl group should be attached to a group 
R and the oxa group should be attached to the carbon atom at the 
third posttran of the glycerol skeleton), R T represents an aikyl 
group of 6 to 22 carbon atoms, or an aikyl group of 2 to 5 carbon 
atoms being substituted by a phenyl group. R* represents a 
hydroxy group, an amino group, an azido group, an aikyl group of 
1 to 20 carbon atoms, an alkoxy group of 1 to 20 carbon atoms, an 
« alkenyl group of 2 to 20 carbon atoms, an alkenyloxy group of 3 to 
W 20 carbon atoms, or a group of the formula: 

<0 R« 



0-OCOR 5 ,-OCONHR S ,-NHCOR 5 .-NHCOOR S 
or NHCONHR 5 , in which R 4 represents a hydrogen atom, a 
halogen atom, an aikyl group of 1 to 4 carbon atoms or an alkoxy 
BL 9roup of 1 to 4 carbon atoms and R s represents an aikyl group of 1 
|U to 1 0 carbon atoms or a phenyl group. R 3 represents an alkylene 



group of 1 to 12 carbon atoms ans -*Q represents a 
heterocyclic group, with the proviso that, when A represents the 
carbonyloxy group, R 2 does not represent an amino group], and 
non-toxic acid addition salts thereof, possess antagonistic effect 
on PAF, hypotensive effect like PAF, inhibitory effect on phos- 
phoiipase and inhibitory effect on growth of tumour cell or 
induction of differentiation, and are, therefore, useful as a platelet 
aggregation inhibitor, anti-asthmatic agent, anti-allergic agent, 
anti-inflammatory agent, hypotensive agent and anti-tumour 
agent for mammals. 
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D E S C R I P T I 0 N 



GLYCEROL DERIVATIVES 



The present invention is concerned to new glycerol 
derivatives. More particularly, this invention is concerned to 
new glycerol derivatives having antagonistic effect on platelet 
activating factor (abbreviated as PAF hereafter), hypotensive 
effect like PAF, inhibitory effect on phospholipase and further, 
inhibitory effect on growth of tumour cell of induction of 
differentiation, and, furthermore, this invention is concerned to 
the process for their preparation and pharmaceutical composition 
comprising them as active ingredients. 

Recently, the study on the release reaction of active 
amine dependent on leukocyte from platelet, has been 
energetically carried out. As a result, a substance strongly 
inducing platelet aggregation was discovered and it was named as 
PAF [cf. J. Immunol., _106, 1244 (1971), J. Exp. Med., 136, 1356 
(1972) and Nature, 249, 581 (1974)]. Thereafter, it was 
confirmed that PAF exists in various animals including human 
beings. In 1979, its chemical structure was identified [cf. J. 
Biol. Chem. , 254, 9355 (1979) and C. R. Acad. Sci. , Serie D 
(Paris), 289, 1017 (1979)] and has turned out to be a mixture of 
two alkylphosphollpids of the following general formula wherein n 
is 15 and 17 [cf. J. Biol. Chem., 255, 5514 (1980)]: 



2 - 
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0 CH 



H3C-C-CM 



I le 3 



/ * ' e l 3 

0 CH, 



(vherein n represents 15 or 17). 

It was found that PAF has not only strong secretory 
effect on platelet aggregation known at that time, but also 
powerful hypotensive effect and bronchoconstricting effect as 
physiological effect. PAF is considered to be one of platelet 
aggregating factors in human beings, and further, one of 
substances inducing allergy and inflammation. Accordingly, 
there is a great possibility that compounds having antagonistic 
effect on PAF (inhibitory effect on PAF) may become an 
unprecedented platelet aggregation inhibitor, anti-asthmatic 
agent, anti-allergic agent or anti-inflammatory agent. 
Furthermore, PAF is considered to become a hypotensive agent 
without inhibitory effect on platelet aggregation by selecting - 
hypotensive effect out of various effect. 

Being interested in physiological effect of PAF, we 
have carried out widespread investigations in order to discover 
compounds similar to PAF in their chemical structure and 
possessing antagonistic effect on PAF or hypotensive effect like 
PAF. We have found that the above purpose can be accomplished by 
glycerol derivatives which are replaced the hydroxy group at the ' 
first position of the glycerol skeleton by an alkoxy group and 
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are replaced the hydroxy group at the third position thereof by 
an alkoxy group substituted by a primary, secondary, tertiary or 
quaternary amine, preferably tertiary or quaternary amine. 

For example, our European Patent Publication No. 94586 
discloses the compounds of the general formula: 



r A l -R» 
h B L -R 21 
L D l -R 31 -R 4L 



(wherein A 1 is -0- or -S-, B 1 is -0- or -S-, D 1 is -0- or 

11 21 
-OC0-, r is alkyl, R is hydrogen, benzyl, acyl, 

N-substituted amido when B 1 is -0-, or R 21 is hydrogen, alkyl, 

benzyl or alkoxy (thiocarbonyl) when B 1 is -S-, R 31 is 

alkylene and R 41 is amino, mono- or dialkyl-substituted amino 

or trialkyl-substituted ammonium), and 

our European Patent Publication No. 109255 discloses the 
compounds of the general formula: 



r 0-R 12 
hR 22 

«■ A 2 -R 32 -R 42 



(wherein A 2 is -O- or -0C0-, R 12 is alkyl, R 22 is azido, 

amino, acylamino, alkoxycarbonylamino or ureido, R 32 is 
42 

alkylene and R 4 is amino, mono- or dialkyl-substituted amino 
or trialkyl-substituted ammonium). 
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Now, we have found that by replacing an 
alkyl-substituted amino group at the end of the third position of 
the glycerol skeleton hereinbefore described, by a heterocyclic 
group containing nitrogen atom(s) , new glycerol compounds are 
more active in antagonistic effect on PAT than glycerol compounds 
previously proposed, having completed this invention. 

On the other hand, glycerol compounds similar to those 
of the present invention in chemical structure are disclosed in 
the German Patent Publication No. 2835369 (abbreviated as 
DE-2835369 hereafter). Broad scope of compounds is disclosed 
therein and the compounds of the general formula: 



23 

h 2 c-o-r" 



I 13 

HC-O-R J (A) 

CH -£0-T}— m-Zh- (GH,) NHR 33 
l m n z p 



13 23 

(wherein R and R each represents a normal aUeyl or 
alkenyl group of 12 to 20 carbon atoms and Y and Z each 
represents an alkylene group of 2 to 4 carbon atoms or . . . , R 33 
represents a hydrogen atom, an alkyl group of 2 to 4 carbon 
atoms or m, n and p each represents zero or 1 and the 

total number of m, n and p is zero or 1) are most related to our 
invention (the definitions not related to our invention are 
removed from the above description) . 

As understood from the above definition, -NHR 33 in 
formula (A) in DE-2835369 represents only a primary or secondary 
amine, while in the general formula (I) hereinafter 



01*6258 



- 3 - 



described, 0 f Che present invention represents a heterocyclic 
group containing nitrogen atom(s) . 

Furthermore, the distinguished difference between the 
present invention and the invention disclosed in DE-2835369 is 
utility of glycerol compounds. That is, compounds of the present 
invention have antagonistic effect on PAF and hypotensive effect 
like PAF and, therefore, are used as platelet aggregation 
inhibitor, anti-asthmatic agent, anti-allergic agent and 
anti-inflammatory agent, whereas compounds in DE-2835369 have 
stimulating activity of production of interferon and are 
useful for prophylaxis of viral disease. 

As discussed above, the present invention is remarkably 
different from the invention disclosed in DE-2835369 in chemical 
structure and their utility. The present invention is not 
anticipated and not obvious from that of DE-2835369. 

It, furthermore, has been found that the compounds of 
the present invention of the general formula (I) have inhibitory 
effect on phospholipase and phospholipase C. Phospholipase 
A 2 and phospholipase C dependent on calcium in a living body 
are concerned in the mechanism for the release of arachidonic 
acid from phospholipids. It is known that arachidonic acid ts 
released by physiological stimulus and then becomes incorporated 
into the metabolic routes of prostaglandins and is finally 
metabolized to thromboxane A £ having a strong effect on 
platelet aggregation, to other prostaglandins or to various 
leukotrienes being a significant bronchostrictor in an asthmatic 
paroxysm. Accordingly, it is considered that compounds having an 
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inhibitory effe.ct on phospholipase A 2 and phospbolipase C, 
which are concerned in the mechanism for the release of 
arachidonic acid, can become a platelet aggregation inhibitor, 
anti-asthmatic agent, anti-allergic agent or anti-inflammatory 
agent, based on the inhibition of phospholipase A 2 and 
phospholipase C, having a different mechanism from PAF antagosist 
and further, being different from conventional non-steroid 
anti-inflammatory agents represented by aspirin based on the 
inhibition of cyclooxygenase. 

Furthermore, the compounds of the present invention of 
the general formula (I) show inhibitory effect on growth of 
tumour cell and induction of differentiation and, therefore, may 
be useful as anti-tumour agents. 

Accordingly, the present invention is concerned to new 
glycerol derivatives of the general formula: 



1 
2 
3 



r O-R 1 

h r2 (i) 



a - r3 - n O 



[wherein A represents an oxygen atom or a carbonyloxy group (i.e. 

-0-C0- group (wherein the carbonyl group should be attached to a 
3 

group R and the oxa group should be attached to the carbon 
atom at the third position of the glycerol skeleton)), R 1 
represents an alkyl group of 6 to 22 carbon atoms, or an alkyl 
group of 2 to 5 carbon atoms being substituted by a phenyl group, • 
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2 

R represents a hydroxy group, an amino group (-NH^ group), 
an azido group (-N 3 group), an alkyl group of 1 to 20 carbon 
atoms, an alkoxy group of 1 to 20 carbon atoms, an alkenyl group 
of 2 to 20 carbon atoms, an alkenyloxy group of 3 to 20 carbon 



R 4 



-0C0R 5 , 



atoms, or a group of the formula: -O-CH^-^^ * 

-0C0NHR 5 , -NHCOR 5 , -NHCO0R 5 or -NHCONHR 5 , in which R* 
represents a hydrogen atom, a halogen atom, an alkyl group of 1 
to 4 carbon atoms or an alkoxy group of 1 to 4 carbon atoms and 
R represents an alkyl group of 1 to 10 carbon atoms or a 
phenyl group, R represents an alkylene group of 1 to 12 carbon 
atoms and -N^) represents a heterocyclic group, with the 
proviso that, when A represents the carbonyloxy group, R 2 does 
not represent an amino group] , 
and non- toxic acid addition salts thereof. 

Throughout the specification including claims, the term 
"alkyl", "alkenyl", "alkylene", and further "alkyl" and "alkenyl" 
in alkoxy and alkenyloxy groups, respectively, mean a straight- 
or branched-chain alkyl, alkenyl and alkylene group. 

Examples of the alkyl group of 6 to 22 carbon atoms 
1 

represented by R in the general formula (I), are hexyl, 
heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, 
tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, 
nonadecyl, eicosyl, heneicosyl and docosyl group and isomers 
thereof. An alkyl group of 14 to 22 carbon atoms is preferred 
and hexadecyl group is most preferred. 
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Examples of the alkyl group of 2 Co 5 carbon atoms 

substituted by a phenyl group, represented by R 1 are ethyl, 

propyl, butyl and pentyl group and isomers thereof replaced an 

optional hydrogen atom by a phenyl group. 

Examples of the alkyl group of 1 to 20 carbon atoms 
2 

represented by R in the general formula (I), are methyl, 

ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, 

undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, 

heptadecyl, octadecyl, nonadecyl and eicosyl group and isomers 

thereof. An alkyl group of 1 to 6 carbon atoms is preferred. 

Examples of the alkenyl group of 2 to 20 carbon atoms 
2 

represented by R , are an alkenyl group having a carbon-carbon 

double bond at any one position of the alkyl group hereinbefore 

illustrated (except for methyl group}. An alkenyl group of 2 to 

6 carbon atoms (e.g. allyl group) is preferred. 

Examples of the alkoxy group of 1 to 20 carbon atoms 
2 

represented by R are methoxy, ethoxy, propoxy, butoxy, 

pentyloxy, hexyloxy, heptyloxy, octyloxy, nonyloxy, decyloxy, 

undecyloxy, dodecyloxy, tridecyloxy, tetradecyloxy, 

pentadecyloxy, hexadecyloxy, heptadecyloxy, octadecyloxy, 

nonadecyloxy and eicosyloxy group and isomers thereof. An alkoxy 

group of 1 to 6 carbon atoms is preferred. 

Examples of the alkenyloxy group of 3 to 20 carbon 
2 

atoms represented by R , are an alkenyloxy group having a 
carbon-carbon double bond at the 6-position or at any one 
position thereafter of the alkoxy group hereinbefore 
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illustrated (except for methoxy and ethoxy group). An alkenyloxy 
group of 3 to 6 carbon atoms (e.g. allyloxy group) is preferred. 
Examples of the substituent R 4 in the formula: 
R 4 

-O-CH^-^^^ represented hv R 2 



^"NQ/ represented by R are hydrogen atom and 



fluorine, chlorine, bromine and iodine atom, and methyl, ethyl, 

propyl, butyl, methoxy, ethoxy, propoxy and butoxy group and 

isomers thereof. Preferably R 4 represents hydrogen atom, 

chlorine atom, methyl group and methoxy group, and most 
4 

preferably R is a hydrogen atom. 

Examples of the alkyl group of 1 to 10 carbon atoms 
represented by R 5 in the formulae: -OCOR 5 , -OCONHR 5 , 
-NHCOR 5 , -NHCOOR 5 and -NHCONHR 5 represented by R 2 , are 
methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl 
and decyl group and isomers thereof. An alkyl group of 1 to 6 
carbon atoms, i.e. methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, sec-butyl, tert-butyl group, and further pentyl and 
hexyl group and isomers thereof is preferred. A phenyl group as 

R 5 is also preferred. 

2 

Any R group is preferred and especially preferred 

2 

R group is hydroxy group, amino group, azido group, or alkyl 
or alkoxy group of 1 to 6 carbon atoms, or a group of the 

R 4 

formula: -o-CH 2 -^^ , -OCOR 5 , -NHCOR 5 , -NHCOOR 5 or 
-NHCONHR 5 (wherein the various symbols are as hereinbefore 
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defined) . 

Examples of the alkylene group of 1 to 12 carbon atoms 
3 

represented by R in the general formula (I), are methylene, 
ethylene, trimethylene, tetramethylene, pentamethylene, 
hexamethylene, hep tame thy lene, oc tame thy lene, noname thy lene, 
decamethylene, undecamethylene and dodecamethylene group and 
isomers thereof, and any group is preferred. 

A heterocyclic group represented by in tne 

general formula (I) means such a heterocyclic group as meets the 
following requirements: 

(1) the heterocyclic group consists of 4 to 10 atoms, 

(2) the group consists of (i) one nitrogen atom, or one nitrogen 
atom and other one or two nitrogen, oxygen or sulfur atom 
(with the proviso that the total number of hetero atoms is 
up to 3), and (ii) at least two carbon atoms, 

(3) the group is single ring or bridged bicyclo ring, 

(4) the group has or does not have double bond(s) in the ring, 
and is aromatic or non-aromatic ring, 

(5) the group may be substituted by 1 to 5 alkyl groups of 1 to 
6 carbon atoms (e.g. methyl, ethyl, propyl, butyl, pentyl 
and hexyl group and isomers thereof, preferably methyl 
group) at any optional position in the ring (preferably 
nitrogen atom or carbon atom) , and 

(6) the group may be substituted by 1 or 2 hydroxy groups at any 

optional position in the ring (preferably carbon atom) when 
2 

R represents a hydroxy group, an amino group, an azido 
group, an alkyl group of 1 to 20 carbon atoms, an alkoxy 
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. group of 1 to 20 carbon atoms, an alkenyl group of 2 to 20 
carbon atoms, an alkenyloxy group of 3 to 20 carbon atoms, 

R 4 

or a. group of the formula: -O-a^-^j^' , -NHCOR 5 , 
-NHCOOR 5 or -NHCONHR 5 , in which R 4 and R 5 are as 
hereinbefore defined. 

Further, these heterocyclic groups may form salts with 
suitable anions hereinafter described when quaternary ammonium 
ion(s) exist (s) in the ring £er se or when nitrogen atom(s) in 
the ring is (are) substituted by alkyl group(s) to form 
quaternary ammonium ion(s). 

Examples of the heterocyclic group are, for example, 



(1) "\/ (1 " a2etidinyl Sr°up), U-pyrrolidinyl 
group) , -/~^ (piperidino group) , -N^ ^ 
(hexamethyleneimino group) and -N^ ^ (hep tame thy lene- 
imino group) , 



/\ / — \ 
(2) -N NH (1-imidazolidinyl group) and -N NH 



(l-piperazinyl group) and isomers thereof, 




(3) (1-pyrrolyi group), -N^^N (1-imidazolyl group), 
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-N^ y (1-pyridinio group) and -N^ (1-pyrazinio group) 



and isomers thereof and partially saturated group thereof, 



(4) ^^\} (l-quinuclidinio group) and ^\^N (triethylene- 



diamin-l-io group) and isomers thereof, 



(5) -N 0 (3-oxazolio group) and -N 0 (morpholino group) 



and isomers thereof and partially or completely saturated 



or unsaturated groups thereof, and 



(6) -N ^ (3-thiazolio group )and isomers thereof and partially 



or completely saturated groups thereof; and N-alkyl 



substituted groups thereof; and hydroxy-substituted group 



thereof . 



Preferable heterocyclic groups are 1-pyrrolidinyl, 
piperidino, hexamethyleneimino, 1-piperazinyl, 1-imidazolyl, 
1-pyridinio, l-quinuclidinio, triethylenediamin-l-io, morpholino 
or 3-thiazolio group, or N-alkyl substituted groups thereof, or 
hydroxy-substituted groups thereof. 
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When the heterocyclic group represented by -N^^ is 
a quaternary ammonium ion, the anion which forms salts with such 
ammonium ion means the anion of a pharmaceutically-acceptable 
non-toxic inorganic or organic acid, and examples of them are the 
anion of an inorganic acid such as hydrochloric acid, hydrobromic 
acid, hydroiodic acid, sulfuric acid, phosphoric acid, nitric 
acid, or the anion of an organic acid such as acetic acid, lactic 
acid, tartaric acid, benzoic acid, citric acid, methanesulf onic 
acid, ethanesulfonic acid, benzenesulf onic acid, toluenesulf onic 
acid, isethionic acid. Preferable anion is a- halogen ion, i.e. 
chlorine, bromine and iodine ions, and the anion of 
methanesulfonic acid and p-toluenesulf onic acid. 

The compounds of the general formula (I) have at least 
one asymmetric carbon (the carbon atom at the second position of 
the glycerol skeleton). Furthermore, when the alkyl moiety of 
various substituents represented by R 1 , R 2 and R 3 
represents a branched-chain, there is a possibility that other 
asymmetric centers are occurred. However the compounds of the 
general formula (I) in the present invention are concerned with 
all isomers and mixtures thereof, which are formed by asymmetric 
carbons. 

According to a feature of the present invention, 
compounds of the general formula (I), wherein -8^) 
represents a heterocyclic group having quaternary ammonium ion(s) 
in the ring £er se (e.g. 1-pyridinio, 1-quinuclidinio, 3-thiazolio, 
triethylenediamin -1-io group etc.), or having quaternary 
ammonium ion(s) by substituting nitrogen atom(s) in the ring by 
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alkyl group (s) (e.g. N-methyl-l-pyrrolidinio, N-me thy Into rpholinio 
group etc.), I.e. compounds of the general formula: 



r O-R 



- R 



(IA) 



A-R 3 -N^T) 



(wherein represents a heterocyclic group having 

quaternary ammonium ion(s) in the ring per se or having 
quaternary ammonium ion(s) by substituting nitrogen atom(s) in 
the ring by alkyl group (s), and the other symbols are as 
hereinbefore defined) may be prepared by reacting a compound of 
the general formula: 



rO-R 
-R 2 

3 

La-r -y 



(II) 



(wherein Y represents a halogen atom (preferably chlorine or 
bromine atom)* an alkylsulf onyloacy group or a substituted or 
unsubstituted arylsulf onyloxy group (preferably mesyloxy or 
tosyloxy group) , and the other symbols are as hereinbefore 
defined) with a tertiary amine of the general formula: 

(Ilia) 

is as hereinbefore defined), for example, 



"0 



(wherein 



# 
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pyridine, quinuclidine, thiazole, triethylenediamine, 
N-methylpyrrolidine, N-methylmorpholine etc., and then, if 
desired, performing salt-exchanging reaction. 

The reaction between compounds of the general formula 
(II) and those of the general formula (Ilia) may be carried out 
in an appropriate inert organic solvent such as a lower alkanol, 
e.g. methanol, ethanol, isopropanol, or dimethylformamide, or a 
mixture of two or more of them at a temperature from ambient to a 
reflux temperature of the reaction mixture for one hour to 
several days. It is preferable to use 2.0 mols or more of the 
compound of the general formula (Ilia) to one mol of the compound 
of the general formula (II). in this reaction, quaternary 
ammonium ions may be produced to form salt with anions 
represented by 9 (in which? is as hereinbefore defined). 

Salts formed by this reaction may be converted into 
salts of anions of acids other than anions represented by *? by 
salt-exchanging reaction. That is, it is performed (i) 
by neutralizing of a salt with? ion with an aqueous solution of 
sodium hydroxide, and then reacting with a desirable inorganic or 
organic acid, or (ii) by ion-exchange resin. 

According to a further feature of the present 
invention, compounds of the general formula (I), wherein ~\^) 
represents a heterocyclic group having tertiary amine(s) (e.g. 
1-pyrrolidinyl, 1-piperazinyl, morpholino group etc.), i.e. 
compounds of the general formula: 
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(wherein N ^J>^ is as hereinbefore defined), for example, 
pyrrolidine, piperazine, morpholine etc* to obtain a compound 
of the general formula: 



rO-R 
KR 2a 



k)-R 3 -/j^ 



(IB-1) 



(wherein the various symbols are as hereinbefore defined) , 
(2) esterifying a compound of the general formula: 



rO-R 
R 2b 



1 



(IV) 



2b 

(wherein R represents an azido group, an alkyl group of 1 to 
20 carbon atoms, an alkoxy group of 1 to 20 carbon atoms, an 
alkenyl group of 2 to 20 carbon atoms, an alkenyloxy group of 3 




to 20 carbon atoms, or a group of the formula: -O-CH^ 
-NHC0R 5 , -NHC00R 5 or -NHCONHR 5 , in which R 4 and R 5 are 
as hereinbefore defined, and R 1 is as hereinbefore defined) 
with an acid of the general formula: 



H00C-R -N b 



(V) 
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(wherein N ^J>^ is as hereinbefore defined), for example, 
pyrrolidine, piperazine, morpholine etc, to obtain a compound 
of the general formula: 



O-R 

2a 



-R 



•0-R 3 -N^^ 



(IB-1) 



(wherein the various symbols are as hereinbefore defined) , 
(2) esterifying a compound of the general formula: 



rO-R 
-OH 



(IV) 



(wherein R represents an azido group, an alkyl group of 1 to 
20 carbon atoms, an alkoxy group of 1 to 20 carbon atoms, an 
alkenyl group of 2 to 20 carbon atoms, an alkenyloxy group of 3 

to 20 carbon atoms, or a group of the formula: -0-CH 
-NHCOR 5 , -NHC00R 5 or -NBCONHR 5 , in which R 4 and R 5 . 
as hereinbefore defined, and R 1 is as hereinbefore defined) 
with an acid of the general formula: 



-of • 



HOOC-R -N b 



(V) 
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(wherein the various symbols are as hereinbefore defined) or a 
reactive derivative thereof to obtain a compound of the general 



formlua: 



pO-R 
-R 2b 

^C0-R 3 -N^b^ 



(IB-2) 



(wherein the various symbols are as hereinbefore defined), 

(3) reactive elimination of the benzyl group in a compound of 

the general formula: 



rO-R x 

-o-ce 2 -@ ■ 

4)C0-K 3 -/T) 



(IB-21) 



(wherein the various symbols are as hereinbefore defined) to 
obtain a compound of the general formula: 



rO-R 
-OH 

^C0-R 3 -N^b^ 



(IB-3) 



(wherein the various symbols are as hereinbefore defined), 
(4) esterifying a compound of the general formula: 
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■O-R 1 

■A-R 3 -N^^ 



(IB-4) 



(wherein the various symbols are as hereinbefore defined) with 
an acid of the general formula: 



HOOC-R- 



(VI) 



(wherein R is as hereinbefore defined) or a reactive 
derivative thereof to obtain a compound of the general formula: 



1 



rO-R 



hOCOR J 
^A-R 3 -/^ 



(IB-5) 



(wherein the various symbols are as hereinbefore defined), or 
(5) reacting a compound of the general formula: 



pO-R 1 
-OH 

-OCO-R 3 -/j^ 



(IB-3) 



(wherein the various symbols are as hereinbefore defined) with an 
isocyanate of the general formula: 



OON-R 



(VII) 
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(wherein R is as hereinbefore defined) to obtain a compound of 
the general formula: 



f-O-R 1 

-OCONHR 5 (IB-6) 
-OCO-R 3 -/^ 



(wherein the various symbols are as hereinbefore defined). 

The reaction (1) may be carried out by methods 
hereinbefore described for the reaction of compounds of the 
general formula (II) with those of the general formula (Ilia). 
By this reaction a tertiary amine may be formed. 

The esterification (2) may be carried out by known 
methods, for example, in an inert organic solvent such as ethyl 
acetate, benzene, diethyl ether, chloroform, methylene chloride 
or tetrahydrofuran or a mixture of two or more of them at a 
temperature from -10°C to 50°C (preferably at a temperature from 
ambient to 0°C). Examples of the reactive derivatives of an acid 
of the general formula (V) are an acid halide such as acyl 
chloride or acyl bromide, an acid anhydride, a mixed acid 
anhydride with pivaloyl chloride, isobutyryl chloride or isobutyl 
chloroformate, or an active ester with dicyclohexylcarbodiimide 
(DCC) . Preferably, the reaction may be carried out in the 
presence of a base such as pyridine or 4-dimethylaminopyridine. 

The elimination (3) of the benzyl group may be carried 
out, for example, under an atmosphere of hydrogen in the presence* 
of a hydrogenation catalyst such as palladium on carbon or 
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palladium black in an inert organic solvent, e.g. a lower alkanol 
such as methanol or ethanol, or ethyl acetate, or a mixture of 
two or more of them, preferably in the presence of an acid such 
as acetic acid, hydrochloric acid, hydroiodic acid or 
methanesulfonic acid, at a temperature from ambient to the reflux 
temperature of the reaction mixture. 

The esterification (4) may be carried out by methods 
hereinbefore described for the esterification (2). 

The reaction (5) may be carried out by reacting with an 
isocyanate of the general formula (VII) in an inert organic 
solvent, e.g. ethyl acetate, benzene, hexane, diethyl ether, 
tetrahydrofuran, chloroform, methylene chloride or. carbon 
tetrachloride, or a mixture of two or more of them, in the 
presence of a tertiary amine such as pyridine or triethylamine at 
a temperature from 0°C to 50°C. 

Compounds of the general formula (IB) which is prepared 
by these reactions, may be converted into quaternary ammonium 
salts by alkylation. Such alkylation may be carried out by 
reacting with an alkyl halide such as methyl iodide in a lower 
alkanol such as methanol, ethanol or isopropanol at a temperature 
from ambient to the reflux temperature of the reaction mixture. 
In this case, the salts with a halogen ion may be formed. 
Compounds of the general formula (IB) wherein R 2 is an amino 
group can not be converted into quaternary ammonium. salts by such 
alkylation. Therefore, it is necessary to react compounds of the 
general formula (II) with those of the general formula (Ilia) 
which are previously alkylated, to obtain desirable quaternary 
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ammonium salts. 

Furthermore, salts which is prepared by alkylation 
hereinbefore described, may be converted into salts of anions of 
acids other than halogen ions by salt-exchanging reaction 
hereinbefore described. 

The heterocyclic compounds of the general formula 
(Ilia) and (Illb) and N-alkyl substituted compounds thereof, and 
compounds of the general formula (V), (VI) and (VII), which all 
are used in the reactions hereinbefore described, are on the 
market as known compounds or may be easily prepared by methods 
known per se . 

In compounds of the general formula (II) used as 
starting materials, compounds wherein R 2 represents a hydroxy 

R 4 



group or a group of the formula: -0-CH 2 -^^ , in whlch 
R 4 is as hereinbefore defined (hereinafter depicted in the 
general formula (IIB-1) to (IIB-8)) are partly described in any 
one of the specifications of the Japanese Patent Publication Nos. 
58-198445, 59-20255, 59-31738, 59-88447, 59-110663 and 59-112961, 
and the European Patent Publication Nos. 94586 and 109255 
(abbreviated as the reference "A" hereafter) , and may be prepared 
by the series of reactions depicted schematically below in Scheme 
I, wherein X represents a halogen atom, T represents an 
alkylsulfonyl group or a substituted or unsubstituted 
arylsulf onyl group (preferably mesyl or tosyl group) , THP 
represents a tetrahydropyran-2-yl group and the other symbols are 
as hereinbefore defined. 



- 23 - 



0146258 




CO 

a 

i 



- 24 - 



01*6258 



In Scheme I, each step can be effected using methods 
known per se . For example, step (a) may be carried out by 
reacting a compound of the general formula (VIII) with a compound 
of the general formula: 

3 

Q-R -OTHP (XIV) 

(wherein Q represents a halogen atom, or an alkylsulf onyloxy 
group or a substituted or unsubstituted arylsulf onyloxy group 
(preferably mesyloxy or tosyloxy group) and the other symbols are 
as hereinbefore defined) in the presence of an alkali metal 
hydride such as sodium hydride in an inert organic solvent such 
as dimethylf ormamide or tetrahydrofuran at a temperature from 
ambient to 100°C, 

Step (b) is the elimination of THP group, and may be 
carried out by using a mixture of tetrahydrofuran, acetic acid 
and water, a mixture of p-toluenesulfonic acid and anhydrous 
methanol, or a mixture of diluted hydrochloric acid and 
tetrahydrofuran, at room temperature or with heating. 

Step (c) may be carried out by reacting a compound of 
the general formula (VIII) with an alkylsulf onyl chloride such as 
mesyl chloride or with an arylsulf onyl chloride such as tosyl 
chloride at a temperature from -30 °C to 50°C, (i) in the presence 
of a tertiary amine such as pyridine or triethylamine in an inert 
organic solvent such as methylene chloride, or (ii) in pyridine. 

Step (d) and (f) may be carried out by methods 
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hereinbefore described for step (a) by using a compound of the 
general formula: 



and 



HO-R 3 -OH (xv) 



Q-R 3 -X (XVI) 



(wherein the various symbols are as hereinbefore defined), 

respectively, instead of a comound of the general formula (XIV). 

Step (e) may be carried out by reductive elimination of 

the benzyl group attached to the second position of a comound of 

the general formula (IIB-1), (IIB-3), (IIB-5) and (IIB-7) wherein 
4 

R is a hydrogen atom, by methods hereinbefore described for 
the reaction (3) . 

Step (g) and (h) may be carried out by esterifying a 
compound of the general formula (VIII) 'with an acid of the 
general formula: 



and 



3 

HOOC-R -OTHP (XVII) 



HOOC-R 3 -X (XVIII) 



(wherein the various symbols are as hereinbefore defined) or a 
reactive derivative thereof, respectively, by method hereinbefore 
described for the esterif ication (2). 

In compounds of the general formula '.(II) used as 
starting materials, compounds wherein R represents an alkyl 
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group of 1 to 20 carbon atoms, an alkoxy group of 1 to 20 carbon 
atoms, an alkenyl group of 2 to 20 carbon atoms, an alkenyloxy 
group of 3 to 20 carbon atoms, or a group of the formula: 
-0C0R 5 or -0C0NHR 5 , in which R 5 is as hereinbefore 
defined (hereinafter depicted in the general formula (IIC-1) to 
(IIC-13)) are partly described in any one of the reference "A", 
and may be prepared by the series of reactions depicted 
schematically below in Scheme II and III, wherein R 6 represents 
an alkyl group of 1 to 20 carbon atoms or an alkenyl group of 2 
to 20 carbon atoms, R^ represents an alkyl group of 1 to 20 
carbon atoms or an alkenyl group of 3 to 20 carbon atoms and the 
other symbols are as hereinbefore defined. 



- 27 - 



01*6258 




- 28 - 



0146258 




-r 



28? 

O SO 

x a: 



o o o 

S 3 i 



8 



i i i 

S 8 ? 




1 I I * 

Q O O O O O 

X SO SO X C3 SO 

no -J - >o x - 



X 
X 

< 



3© 



— P 



I 1 1 

o o c 

X i * 

SO 33 




CD 

o 

§ 

a 

H 
M 



1 I I I I 

> o o > o o 

I 1 k I I t I 

SO X'* so so so so 

W -« m C* •* »- 



r 

X 



E3 

o 

I 

-J 



I 

o 
•-i 

X 



9 



ST 

I ) 

c o 



Q 
I 

3> 



> 

i t i 
SO SO 33 

t 

o 



f 



- 29 - 



01*6258 



Scheme III (continued) 



,COOC 2 H 5 
X300C 2 H 5 
(XXXIV) 



CO 



CO. 



C00C 2 H 5 
C00C 2 H s 
(XXXV) 




GO 



CO 



rO-R : 



L A-R 3 -0THP 



CO 



rOH 

-R S 
OTHP (XXXtl) 

c«o 

rO-R 1 

-R fi • 

-OTHP (XXXtt) 



rO-R 1 

6 



(XL) 



-R 
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iC«0 



rO-R 

-R 5 



i 
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In Scheme II and III, each step can be effected using 
methods known £er se. For example, step (i) may be carried out 
by methods hereinbefore described for step (e) . 

Step (j) may be carried out by methods hereinbefore 
described for step (a) by using a compound of the general 
formula: 



Q- R? (xli) 

(wherein the various symbols are as hereinbefore defined) instead 
of a compound of the general formula (XIV). 

Step (k) may be carried out by methods hereinbefore 
described for the esterification (4). 

Step (1) may be carried out by methods hereinbefore 
described for the reaction (5). 

Step (m) may be carried out by methods' hereinbefore 
described for step (b), and then for step (c). 

Step (n) may be carried out by using 2,3-dihydropyran 
in methylene chloride in the presence of a small amount of 
p-toluenesulfonic acid at room temperature* 

Step (o) may be carried out by methods hereinbefore 
described for step (e). 

Step (p), (q) and (r) may be carried out by methods 
hereinbefore described for step (j), (k) and (1), respectively. 

Step (s) may be carried out by methods hereinbefore 
described for step (b). 



« 
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Step (t) may be carried out by methods hereinbefore 
described for step (a) or step (g) , and step (u) may be carried 
out by methods hereinbefore described for step (f) or step (h). 

Step (v) and (w) may be carried out by methods 
hereinbefore described for step (g) and (h), respectively. 

Step (x) may be carried out by methods hereinbefore 
described for step (b), and then for step (c). 

Step (y) may be carried out by reacting diethyl 
tnalonate of the formula (XXXIV) with a compound of the general 
formula: 

X 1 -* 6 (XLII) 

(wherein X* represents a halogen atom and R 6 is as 
hereinbefore defined) in the presence of an alkoxide of alkali 
metal prepared by using an alkali metal such as sodium in a lower 
alkanol such as methanol or ethanol, at a temperature from 
ambient to the reflux temperature of the reaction mixture. 

Step (z) may be carried out by using a reductant such 
as lithium aluminium hydride in an inert organic solvent such as 
diethyl ether or tetrahydrofuran at a temperature from ambient to 
the relfux temperature of the reaction mixture. 

Step (aa) may be carried out by methods hereinbefore 
described for step (a) by using a compound of the general 
formula : 
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Q-a 1 - (XLIII) 



(wherein the various symbols are as hereinbefore defined) instead 
of a compound of the general formula - (XIV) . 

In compounds of the general formula (II) used as 
starting materials, all of compounds wherein R 2 represents an 
azido group, an amino group or a group of the formula: -NHCOR 5 , 
-NHCOOR 5 or -NHCONHR 5 , in which R 5 is as hereinbefore 
defined, may be prepared by methods described in any one of the 
reference "A n . 

In compounds of the general formula (IV) used as 

starting materials, compounds wherein R represents an alkyl 

group of 1 to 20 carbon atoms or an alkenyl group of 2 to 20 

carbon atoms, compounds wherein R represents an alkoxy group 

of 1 to 20 carbon atoms or an alkenyloxy group of 3 to 20 carbon 

2 

atoms, and compounds wherein R represents a group of the 

formula: -O-C^-^f' , in which R 4 is as hereinbefore 
defined, are represented as compounds of the general formula 
(XXXIX), (XXVI) and (VIII), respectively. 

In compounds of the general formula (IV) used as 
starting materials, all of compounds wherein R represents an 
a2ido group or a group of the formula: -NHC0R 5 , -NHC00R 5 or 
-NHCONHR 5 , in which R 5 is as hereinbefore defined, may be 
prepared by methods described in any one of the reference "A". 

According to a further feature of the present 
invention, in the glycerol derivatives of the general formula 
(I), compounds of the general formula: 
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r-O-R 1 
2c 

h R (ic) 



(wherein (i) when A is an oxygen atom, R c represents a hydroxy 

group, an amino group, an azido group, or a group of the formula: 

-0C0R 5 , -0C0NHR 5 , -NHCOR 5 , -NHCODR 5 or -NHCONHR 5 , in 

which R 5 is as hereinbefore defined, or (ii) when A is a 

2c 

carbonyloxy group, R represents a hydroxy group, or a group 
of the formula: -OCOR 5 or -OC0NHR 5 , in which R 5 is as 
hereinbefore defined, *s as hereinbefore defined for 



-o- 



with the proviso that the group should not be 



substituted by hydroxy group(s) regardless of the definition of 
2c 

R , and the other symbols are as hereinbefore defined) may 
also be prepared by the series of reactions depicted 
schematically below in Scheme IV. 
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Scheme IV 




•0 
XLIV 



O-R 1 

0-CH 2 -® - 
0C0-R 3 -lQ . 
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In Scheme IV, each step can be. effected using methods 
known £er se. For example, step (bb) may be carried out by 
methods hereinbefore described for step (e). 

Step (cc) and (dd) may be carried out by methods 
hereinbefore described for step (k) and (1), respectively. 

Step (ee) may be carried out by methods hereinbefore 
described for step (c). 

Step (ff) may be carried out by using sodium azide in 
an inert organic solvent such as hexamethylphosphoramide, 
dimethylformamide or dimethyl sulfoxide at a temperature from 
ambient to 80°C. 

Step (gg) is the reduction, and may be carried out by 
methods hereinbefore described for step (e) , or when the group 
" N \Z) 13 3 tertiary cvclic amine, by using lithium aluminium 
hydride in a suitable inert organic solvent, e.g. tetrahydrofuran 
or diethyl ether at a temperature from 0°C to the reflux 
temperature of the reaction mixture. 

Step (hh) may be carried out by reacting an amine 
compound of the general formula (IC-5) with an acyl halide of the 
general formula: 



X 2 -CO-R 5 (XLV) 



2 

(wherein X represents a halogen atom and R 5 is as 
hereinbefore defined) or vith an acid anhydride of the general 
formula: 



4- 
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R -CO-O-CO-R (XLVI) 

(wherein is as hereinbefore defined) in an inert organic 
solvent, e.g. ethyl acetate, benzene, hexane, diethyl ether, 
tetrahydrofuran, chloroform, methylene chloride or carbon 
tetrachloride, or a mixture of two or more of them, or in the 
absence of a solvent, in the presence of a tertiary amine such as 
pyridine or trie thy lamine at a temperature from 0°C to 50 °C. 

Step (ii) may be carried out by methods hereinbefore 
described for step (hh) by using an ester of haloformic acid of 
the general formula: 



X -COOIT (XLVII) 

3 5 
(wherein X represents a halogen atom and R is as 

hereinbefore defined) instead of a compound of the general 

formula (XLV) or (XLVI) . 

Step (jj) may be carried out by methods hereinbefore 

described for step (hh) by using an isocyanate of the general 

formula (VII) instead of a compound of the general formula (XLV) 

or (XLVI). 

Compounds of the general formula (XIV) (XV) t (XVI) , 
(XVII), (XVIII), (XLI), (XLII), (XLIII), (XLV), (XLVI) and 
(XLVII) used in the reactions hereinbefore described, are known 
per se or may be easily prepared by methods known per se. 
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Compounds of the general formula (VIII) used as 
starting materials may be prepared by methods described in any 
one of the reference "A". Diethyl malonate of the formula • » 
(XXXIV) used as starting material is known £££ se. 

Furthermore, compounds of the general formula (XXVI) 
wherein R 7 represents an alkyl group of 1 to 20 carbon atoms in 
Scheme III (hereinafter depicted in the general formula (XXVIA)), 
compounds of the general formula (XXVII) wherein R 7 represents 
an alkyl group of 1 to 20 carbon atoms and A represents an oxygen 
atom in Scheme III ( hereinafter depicted in the general formula 
(XXVIIA)) and compounds of the general formula (IC-1) in Scheme 
IV, may also be prepared by the series of reactions depicted 
schematically below in Scheme V, wherein R 7a represents an 
alkyl group of 1 to 20 carbon atoms and the other symbols are as 
hereinbefore defined. 



- 38 - 



0146258 




1 



- 39 - 



0146258 



la Scheme V, each step can be effected using methods 
known £er se, For example, step (kk) may be carried out by 
methods hereinbefore described for step (a) by using a compound 
of the general formula: 

Q-R 7a (lxii) 

(wherein the various symbols are as hereinbefore defined) instead 
of a compound of the general formula (XIV). 

Step (11) may be carried out by methods hereinbefore 
described for step (b) . 

Step (mm) may be carried out by methods hereinbefore 
described for step (n) . 

Step (nn) may be carried out by methods hereinbefore 
described for step (aa) . 

Step (oo) may be carried out by methods hereinbefore 
described for step (b) . 

Step (pp) may be carried out by using 
diisobutylaluminium hydride in toluene or lithium aluminium 
hydride in the presence of aluminium chloride in a suitable inert 
organic solvent, e.g. a halogenated hydrocarbon such as methylene 
chloride, chloroform or carbon tetrachloride, hydrocarbon such as 
benzene or toluene or diethyl ether, or a mixture of two or more 
of them, at a temperature from ambient to the reflux temperature 
of the reaction mixture. 

Step (qq) may be carried out by methods hereinbefore 
described for step (e) . 
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Step (rr) may be carried out by methods hereinbefore 
described for step (a). 

Step (ss) may be carried out by methods hereinbefore 

described for the conversion of compounds of the general formula 

(VIII) to those of the general formula (IA) or (IB-1), wherein A 

7 

represents an oxygen atom and R represents a group of the 

R 4 

formula: -o-CH 2 -t^^^ , via a compound of the general 

formula (IIB-1) or (IIB-3). 

Glycerol 1,3-O-benzylidene ether of the formula 

(XLVIII) , used as starting material is a known compound described 

in J. Amer. Chem, Soc, 50, 2235 (1928). 

Glycerol derivatives of the general formula (I) wherein 
~\^) "Presents * tertiary cyclic amine or other secondary or 

tertiary nitrogen atom exists in the ring of (hereinafter 
depicted in the general formula (IF)) may be converted into acid 
addition salts thereof. Preferably, acid addition salts are 
non-toxic salts and are water-soluble. Suitable acid addition 
salts are, for example, inorganic acid salts such as 
hydrochloride, hydrobromide, hydroiodide, sulfate, phosphonate, 
nitrate, or organic acid salts such as acetate, lactate, 
tartrate, benzoate, citrate, methanesulphonate, ethanesulphonate, 
benzenesulphonate, toluenesulphonate or isethionate. Acid 
addition salts may be prepared by methods known per se , for 
example, reacting stoichiometric quantities of a compound of the 
general formula (IF) and a desirable acid in a suitable solvent. * 



- 41 - 



0146258 



Glycerol derivatives of the general formula (I) and 
acid addition salts thereof have antagonistic effect on PAF, 
hypotensive effect like PAF, inhibitory effect on phospholipase 
and further, inhibitory effect on growth of tumour cell or 
induction of differentiation, and are, therefore, useful as a 
platelet aggregation inhibitor, anti-asthmatic agent, 
anti-allergic agent, anti-inflammatory agent, hypotensive agent 
and anti-tumour agent for mammals including human beings, 
especially human beings. These effect were confirmed by standard 
laboratory test and, for example, antagonistic effect on PAF was 
confirmed by the following screening system. 

Inhibitory effect on PAF-induced platelet aggregation 

Whole blood of male guinea-pig was collected with a 
3.8Z aqueous solution of trisodium citrate in a proportion of 9:1 
(v/v) and the mixture was centrifuged for 10 minutes at room 
temperature (120 x g) to obtain platelet rich plasma. Using 
obtained plasma, PAF (lOnM) -induced aggregation was determined by 
the absorbancy method using an aggregometer of Born [cf. J. 
Physiol., 162, 67 (1962)], 

The evaluation is conducted using the concentration of 
compounds of the present invention required to produce a 50% 
inhibition of the effect, i.e. IC 5Q . The results are shown in 
the following table. 
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Table • 



Example No. of 
tested compounds 


Inhibitory effect on PAF-induced 
platelet aggregation (IC 5Q ,M) 


Kb) 


3.5 x 10"" 


Ki) 


6.2 x 10" 7 


Id) 


3.8 x 10" 7 


Ko) 


6.0 x 10" 6 


2(c) 


7.7 x 10" 6 


• H(a) 


1.8 x 10" 6 


11(c) 


1.9 x 10" 6 



Ou the other hand, it was confirmed that the acute 
toxicity of all extent of the compounds of the present invention 
was more than 50 rag /kg by intravenous administration. Therefore, 
glycerol derivatives of the present invention may be considered 
to be sufficiently safe and suitable for medical use. For 
e x am p le, the mortality (dead/used) In glycerol derivatives of the 
present invention, i.e. compounds prepared in Example 1(h) and 
11(a) was 0/5 and 0/5, respectively, when each glycerol compound 
was intravenously administered t.o tail vein in five mice at the 
dose of 50 mg/kg. 

For the purpose hereinbefore described, glycerol 
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derivatives of the general formula (I), or non-toxic acid 
addition salts thereof may normally be administered systemically 
or partially, usually by oral or parenteral (e.g. intravenous, 
subcutaneous or intramuscular) administration. The dose to be 
administered is determined depending upon, for example, age, body 
weight, symptoms, the desired therapeutic effect, the route of 
administration, and the duration of the treatment etc. 

In the human adult, the doses per person are generally 
between 1 mg and 1 g, preferebly between 20 mg and 200 mg by oral 
administration up to several times per day, and between 100 ug 
and 100 mg, preferable between 1 mg and 10 mg by parenteral 
administration up to several times per day. 

As mentionei above, the doses to be used depend on 
various conditions. Therefore, there are cases in which doses 
lower than the ranges specified above and doses greater than the 
ranges specified above, may be used. 

The present invention includes within its scope 
pharmaceutical compositions which comprise at least one glycerol 
derivative of the general formula (I), or non-toxic acid 
addition salts thereof, together with a pharmaceutical carrier or 
coating. 

Solid compositions according to the present invention 
for oral administration include compressed tablets, pills, 
dispersible powders and granules. In such solid compositions, 
one or more of the active compound(s) is, or are, admixed with at 
least one inert diluent such as lactose, mannitol, glucose, 
hydroxypropyl cellulose, microcrystalline cellulose, starch, 
polyvinylpyrrolidone or magnesium metasilicate aluminate. The 
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compositions may also comprise, as is normal practice, additional 
substances other than inert diluents e.g. lubricating agents such 
as magnesium stearate, and, disintegrating agents such as 
cellulose calcium gluconate. The tablets or pills may, if 
desired, be made into gastric film-coated or enteric film-coated 
tablets or pills, such as sugar-coated, gelatin-coated, hydroxy- 
propylcellulose-coated or hydroxypropylmethylcellulose 
phthalate-coated tablets or pills; two or more layers may be 
used. The compositions for oral administration also include 
capsules of absorbable material such as gelatin. 

Liquid compositions for oral administration include 
pharmaceutically-acceptable emulsions, solutions, suspensions, 
syrups and elixirs containing inert diluents commonly used in the 
art such as distilled water or ethanol. Besides inert diluents 
such compositions may also comprise adjuvants such as wetting and 
suspending agents, and sweetening, flavouring, perfuming and 
preserving agents. 

Other compositions for oral administration include 
spray compositions which may be prepared by known methods and 
which comprise one or more of the active compound(s) . 

Preparations for injection according to the present 
invention for parenteral administration include sterile aqueous 
or non-aqueous solutions, suspensions or emulsions. Examples of 
aqueous solvents or suspending media are distilled water for 
injection and physiological salt solution. Examples of 
non-aqueous solvents or suspending media are propylene glycol, 
polyethylene glycol, vegetable oils such as olive oil, alcohols 
such as ethanol, Polysorbate 80 (registered Trade Mark) . These 
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compositions may also include adjuvants such as preserving, 
wetting, emulsifying and dispersing agents. They may be 
sterilized, for example, by filtration through a bacteria- 
retaining filter, by incorporation of sterilizing agents in the 
compositions or by irradiation. They may also be manufactured in 
the form of sterile solid compositions which can be dissolved in 
sterile water or some other sterile injectable medium immediately 
before use. 

Other compositions for parenteral administration 
include liquids for external use, and endermic liniments such as 
ointments, suppositories for rectal administration and pessaries 
for vaginal administration which comprise one or more of the 
active compound (s) and may be prepared by known methods. 

The percentage of active ingredient in the compositions 
of the invention may be varied, it being necessary that it should 
constitute a proportion such that a suitable dosage for the 
therapeutic effect desired shall be obtained. Obviously several 
unit desage forms may be administered at about the same time. In 
general, the preparations should normally contain at least 0.025Z 
by weight of active substance when required for administration by 
injection; for oral administration the preparations will normally 
contain at least 0.1% by weight of active substance. 

Preferred compounds of the general formula (I) of the 
present invention are, for example, as follows: 

(2RS)-l-0-hexadecyl-3-0-[ 7-(N-methyl-l-pyrrolidinio)heptyl] - 
glycerol halide or its mesylate, 

(2RS)-l-0-hexadecyl-3-0-[ 7-(3-thiazolio)heptyl] glycerol halide or 
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its mesylate, 

(2RS)-l-0-hexadecyl-2-dehydroxy-2-amino-3-0- 

[ 7- (N-methyl-l-pyrrolidinio)heptylJ glycerol halide or its 
mesylate, 

(2RS)-l^-hexadecyl-2-dehydroxy-2-amino-3-0-[7-(3-thiazolio)- 
heptyl]glycerol halide or its mesylate, 

( 2RS ) -1 -O-hexadecyl-2-dehydr oxy-2-azido-3-0- 
[7-(N-methyl-l-pyrrolidinio)heptyl]glycerol halide or its 
mesylate, 

( 2RS ) -1 -0-hexadecyl-2-dehydroxy-2-azido-3-0- [ 7- (3- thiazolio ) - 
heptyljglycerol halide or its mesylate, 

( 2RS ) - 1 -O-hexadecy 1-2 -dehy dr oxy-2-et hy 1-3 -0- [ 7 - (N-me thy 1- 1 - 
pyrrolidinio) heptyljglycerol halide or its mesylate, 

(2RS) -l-0-hexadecyl-2-dehydroxy-2-ethy 1-3-0- [ 7-(3- thiazolio) - 
heptyljglycerol halide or its mesylate, 

(2HS)-l-0-hexadecyl-2-dehydroxy-2-propyl-3-0-[7-(N-methyl-l- 
pyrrolidinio) heptyljglycerol halide or its mesylate, 

{2RS)-l-0-hexadecyl-2-dehydroxy-2-propyl-3-0-[7-(3-thiazolio)- 
heptyljglycerol halide or its mesylate, 

(2RS)-l-0-hexadecyl-2-dehydroxy-2-allyl-3-0-[7-(N-methyl-l- 
pyrrolidinio)heptyl]glycerol halide or its mesylate, 
(2RS ) -1-0-hexadecy l-2-dehydroxy-2-ally 1-3-0- [7- ( 3- thiazolio) - 
heptyl]glycerol halide or its mesylate, 

(2RS)-l-0-hexadecyl-2-O-allyl-3-0-[7-(N-methyl-l-pyrrolidinio)- 
heptyl] glycerol halide or its mesylate, 

(2RS)-l-0-hexadecyI-2-0-allyl-3-0-[7-(3-thiazolio)heptyl glycerol 
halide ]or its mesylate, 

(2RS)-l-0-hexadecyl-2-0-acetyl-3-0-[7-(N-methyl-l-pyrrolidinio)- 
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heptyl] glycerol halide or its mesylate, 

(2RS)-l-0-hexadecyl-2-0-acetyl-3-0-[7-(3-thia2olio)heptyl]- 
glycerol halide or its mesylate, 

(2RS)-l-0-hexadecyl-2-0-(N-methylcarbamoyl)-3-0-[7-(N-methyl-l- 
pyrrolidinio)heptyl]glycerol halide or its mesylate, 

(2RS)-l-0-hexadecyl-2-0-(N-methylcarbamoyl)-3-0-[7-(3-thiazolio)- 
heptyl] glycerol halide or its mesylate, 

(2RS)-l-0-hexadecyl-2-dehydroxy-2-acetylamino-3-0- 

[7-(N-methyl-l-pyrrolidinio)heptyl]glycerol halide or its 
mesylate, 

( 2RS ) - 1 -O-hexadecy 1-2-dehydr oxy-2-ace ty lamino-3-O- 
[7-(3-thiazolio) heptyl] glycerol halide or its mesylate, 

(2RS)-l-0-hexadecyl-2-dehydroxy-2-(N ! -methylureido)-3-.0- 

[7-(N-methyl-l-pyrrolidinio)heptyl]glycerol halide or its 
mesylate and 

(2RS)-l-0-hexadecyl-2-dehydroxy-2-(N'-methylureido)-3-0- 
[7-(3-thiazolio)heptyl] glycerol halide or its mesylate, and the 
corresponding (N-methyl-piperidinio) compounds, (N-methyl- 

4- hydroxypiperidinio) compounds, 
(N-methyl-2,6-dimethylpiperidinio) compounds , 
(N-methyl-hexamethyleneiminio) compounds, (N,N f .N'-trimethyl-l- 
piperazinio) compounds, (l-methyl-3-imidazolio) compounds, 
(1-pyridinio) compounds, (1-quinuclidinio) compounds, 
(triethylenediamin-l-io) compounds and (N-methylmorpholinio) 
compounds, and the corresponding 4-substituted butyl compounds, 

5- substituted pentyl compounds, 6-substituted hexyl compounds 
and 8-substituted octyl comounds (i.e. compounds of the general 
formula (I) wherein R is tetramethylene, pentamethylene, 
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hexamethylene and octamethylene group, respectively). 

In addition, other preferred compounds are as follows: 

(2RS)-l-0-hexadecyl-2-0-ethyl--3-0-[7-(N-methyl-l-pyrrolidinio)- 
heptyl] glycerol halide or its mesylate, 

(2RS)-l-0-hexadecyl-2-0-ethyl-3-0-[7-(3-thiazolio)heptyl] glycerol 
halide or its mesylate, 

(2RS ) -1-O-hexadecy 1-2-O-ethy 1-3-0- [ 7-(N-methy 1- 
piperidinio)heptyl] glycerol halide or its mesylate, 

(2RS)-l-0-hexadecyl-2-0-ethyl-3-0-[7-(N-methyl-4-hydroxy- 
piperidinio)heptyl]glycerol halide or its mesylate, 
(2RS) -1-O-hexadecy 1-2 -0-ethyl-3-0-[ 7-(N-methyl-2 , 6 -dime thy 1- 
piperidinio)heptyl] glycerol halide or its mesylate, 

(2RS)-l-0-hexadecyl-2-0-ethyl-3-0-[7-(N-methyl-hexamethylene- 
iminio) heptyl] glycerol halide or its mesylate, 
(2RS ) -1-O-hexadecy 1-2-O-ethy l-3-0-[ 7- (N , N T ,N f -trimethyl- 
l-piperazinio) hep tyl] glycerol halide or its mesylate, 

(2SS)-l-0-hexadecyl-2-0-ethyl-3-0-[7-(l-methyl-3-imidazolio)- 
hep tyl] glycerol halide or its mesylate, 
( 2RS ) - 1 -O-hexadecy 1-2-O-ethy 1-3 -0-[ 7 - ( 1 -pyridinio ) - 
heptyl] glycerol halide or its mesylate, 

(2RS)-l-0-hexadecyl-2-0-ethyl-3-O-[7-(l-quinuclidinio)- 
hep tyl] glycerol halide or its mesylate, 

(2RS)-l-0-hexadecyl-2-0-ethyl-3-0-t7-(triethylenediamin-l-io)- 
heptyl] glycerol halide or its mesylate, 

(2RS)-l-0-hexadecyl-2-0-ethyl-3-0-[7-(N-methylmorpholinio)- 
heptyl] glycerol halide or its mesylate, 

(2RS)-l-0-hexadecyl-2-0-propyl-3-0-[7-(N-methyl-l-pyrrolidinio)- 
heptyl] glycerol halide or its mesylate, 
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(2RS)-l-0-hexadec 7 l-2-0-propyl-3-0-[7-(3-thia2oli O )heptyl]- 
glycerol halide or ics mesylate, 

( 2RS ) -1 -O-hexadecyl-2-O-propy 1-3-0- [7- (N-me thyl- 1 - 

piperidinio)heptyl]glycerol halide or its mesylate, 

( 2RS ) -1 -O-hexadecy 1-2 -0-propy 1-3-0- [ 7 - (N-me thyl-4-hydr oxy- 

piperidinio)heptyl]glycerol halide or its mesylate, 

( 2RS ) - 1 -O-hexadecy 1-2-0-propy 1-3-0- [ 7 - (N-me thyl-2 , 6-dimethyl- 

piperidinio)heptyl]glycerol halide or its mesylate, 

(2RS ) -l-0-hexadecyl-2-O-propyl-3-0- [7-(N-methyl-hexamethylene- 

iminio)heptyl]glycerol halide or its mesylate, 

UWD-l-O-hexadecyl^-O-propyl-S-O-^-^.N' .N'-trimethyl- 

l-piperazinio)heptyl]glycerol halide or its mesylate, 

(2RS)-l-0-hexadecyl-2-0-propyl-3-0-[7-(l-methyl-3-imidazolio)- 
heptyljglycerol halide or its mesylate, 

( 2RS ) -1-O-hexadecy 1-2-O-propy 1-3-0- [ 7 - ( 1-pyridinio) - 

heptyljglycerol halide or its mesylate, 

( 2RS ) -1-O-hexadecy 1-2 -O-p ropyl-3-O- [ 7 - ( 1 -quinucl idinio ) - 

heptyljglycerol halide or its mesylate, 

(2RS)-l-0-hexadecyl-2-O-propyl-3-0-[7-(triethylenediamin-l-io)- 
heptyljglycerol halide or its mesylate, 

(2RS)-l-0-hexadecyl-2-0-propyl-3-0-[7-(N-methylmorphollnio)- 
heptyljglycerol halide or its mesylate, 

(2RS)-l-0-hexadecyl-2-0-ben2yl-3-O-[7-(N-methyl-l-pyrrolidinio)- 
heptyljglycerol halide or its mesylate, 

(2RS)-l-0-hexadecyl-2-0-ben2yl-3-O-[7-(3-thiazolio)heptylJ- 
glycerol halide or its mesylate, 

(2RS)-l-0-hexadecyl-2-0-benzyl-3-0-[7-(N-methyl-l-piperidiaio)- 
heptyl] glycerol halide or its mesylate, 
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(2RS ) -1-O-hexadecy 1-2-O-benzy 1-3-0- [ 7- (N-me thy 1-4-hydroxy- 
piperidinio)heptyl]glycerol halide or its mesylate, 

(2RS 7-1 -O-hexadecy 1-2-O-benzy 1-3-0- [ 7 - (N-methy 1-2 , 6-dimethyl- 

piperidinio)beptyl]glycerol halide or its mesylate, 

(2RS ) -1 -O-hexadecy 1-2-0-benzy l-3-0-[ 7- (N-me thy 1-hexame thy lene- 

iminio)heptyl]glycerol halide or its mesylate, 

(2RS)-l-0-hexadecy 1-2-0-benzy l-3-0-[7-(N,N f ,N t -trimethyl- 

l-piperazinio)heptyl]glycerol halide or its mesylate, 

(2RS) -l-O-hexadecy 1-2-O-benzy l-3-0-[ 7- (l-methyl-3-imidazolio) - 

heptyl] glycerol halide or its mesylate, 

(2RS)-l-0-hexadecy 1-2-O-benzy l-3-0-[7-(l-pyridinio)- 
heptyl] glycerol halide or its mesylate, 

(2RS) -1-O-hexadecy 1-2-O-benzy l-3-0-[ 7- ( 1-quinuclidinio) - 
heptyl] glycerol halide or its mesylate, 

(2RS)-l-O-hexadecyl-2-0.-benzyl-3-0-[7-(triethylenediamin-l-io)- 
heptyl] glycerol halide or its mesylate, 

(2RS)-l-0-hexadecyl-2-0-benzyl-3-0-[7-(N-methylmorpholinio)- 
heptyl] glycerol halide or its mesylate, 

(2RS)-l-0-hexadecyl-2-dehydroxy-2-isobutoxycarbonylamino-3-0- 

[7-(N-methyl-l-pyrrolidinio)heptyl] glycerol halide or its 
mesylate, 

(2RS)-l-0-hexadecyl-2-dehydroxy-2-isobutoxycarbonylamino-3-0- 
t7-(3-thiazolio)heptyll glycerol halide or its mesylate, 

(2RS)-l-0-hexadecyl-2-dehydroxy-2-isobutoxycarbonylamino-3-0- 
[7-(N-methyl-l-piperidinio)heptyl] glycerol halide or its 
mesylate, 

(2RS)-l-0-hexadecyl-2-dehydroxy-2-isobutoxycarbonylamino-3-0- 
[7-(N-methyl-4-hydroxypiperidinio)heptyl] glycerol halide or its 
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mesylate, 

(2RS)-l-0-hexadecyl-2-debydroxy-2-isobutoxycarbonylamino-3-0- 

[7-(N-methyl-2,6-dimethylpiperidinio)heptyl]glycerol halide or its 
mesylate, 

(2RS ) - 1 -O-hexadecy l-2-dehydroxy-2-isobutoxy carbony lamino-3-0- 

(7-(N-methyl-hexamethyleneiminio)heptyl] glycerol halide or its 
mesylate , 

(2RS)-l-0-hexadecyl-2-dehydroxy-2-isobutoxycarbonylamino-3-0- 

[7-(N,N',N , -trimethyl-l-piperazinio)heptyl]glycerol halide or 
its mesylate, 

(2RS)-l-0-hexadecyl-2-dehydroxy-2-isobutoxy carbony lamino-3-O- 
[7-(l-methyl-3-imidazolio)heptyl]glycerol halide or its mesylate, 

(2RS)-l-0-hexadecyl-2-dehydroxy-2-isobutoxycarbonylamino-3-0- 
[7-(l-pyridinio)heptyl] glycerol halide or its mesylate, 

(2RS)-l-0-hexadecy l-2-dehydroxy-2-i3obutoxy carbony lamino-3-O- 
[7-(l-quinuclidinio)heptyl] glycerol halide or its mesylate, 

(2RS)— 1-O-hexadecy 1-2 -dehydroxy-2-isobutoxy carbony lamino-3-O- 
[7-(triethylenediamin-l-io)heptylJ glycerol halide or its mesylate 



and 



(2RS)-l-O-hexadecyl-2-dehydroxy-2-isobutoxycarbonylamino-3-0- 
[7-(N-methylmorpholinio)heptyl] glycerol halide or its mesylate, 
and the corresponding 4-substituted butyl compounds, 
5-substituted pentyl compounds, 6-substituted hexyl compounds 
and 8-substitut.ed octyl comounds (i.e. compounds of the general 
formula (I) wherein R 3 is tetramethylene, pentamethylene, 
hexamethylene and octamethylene group, respectively), and the 
corresponding ester compounds (i.e. comounds of the general 
formula (I) wherein A is a carbonyloxy group). 
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The following Reference Examples and Examples 
Illustrate, but not limit, the preparation of compounds of the 
present invention. In the Reference Examples and Examples, 
"TLC", "NMR", "IR" and "MS" represent "Thin layer 
chromatography", "Nuclear magnetic resonance spectrum", "Infrared 
absorption spectrum" and "Mass spectrum", respectively. The 
solvents in parenthesis specified in chromatographic separations 
show the developing solvents used. ' Except when specified 
otherwise, infrared absorption spectra were recorded by the 
liquid film method and nuclear magnetic resonance spectra were 
recorded in deuterochlofoform (CDCl^) solution. In structural 
formulae, "0", "Ms" and "THP" represent "phenyl group", 
"methanesulfonyl (mesyl) group" and "tetrahydropyran-2-yl group", 
respectively. 

Reference Example 1 



Synthesis of 



-0-(CH 2 ) 15 -CH 3 

-O-CH 2 0 

-(Wis 



To a mixture of one g of 
(2RS)-l-0-hexadecyl-2-0-benzylglycerol (the compound described in 
the specification of the European Patent Publication No. 109255, 
Reference Example 5 ) , 10 ml of methylene chloride and one ml of 
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trie thy lamine, was added 0.24 ml of mesyl chloride under cooling 
with ice, and the mixture was stirred for 30 minutes. To the 
reaction mixture was added 100 ml of ethyl acetate and the 
obtained solution was washed with water and a saturated aqueous 
solution of sodium chloride, successively, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure to give 
1.2 g of the crude title compound having the following physical 
data: 

TLC(chloroform:acetone»10: 1) : Rf* 0.86. 
Reference Example 2 



Synthesis of 



I-0-(CH 2 ) 15 -CH 3 
-O-CH 2 0 

k>-(CH 2 ) 4 -OH 



Under an atmosphere of nitrogen, to a suspension of 2.5 
g of sodium hydride (content: 64.1%) in 200 ml of dry 
dimethylformamide was added 4 g of 1 ,4-butanediol and the mixture 
was stirred for 10 minutes at room temperature. To the obtained 
solution was added a solution of 14.5 g of the mesyl compound 
(prepared in Reference Example 1) in 100 ml of dry 
dimethylformamide and the obtained solution was stirred for 2 
hours at 70°C. To the reaction mixture was added 4 ml of water 
and the mixture was concentrated under reduced pressure. To the 
obtained residue was added 500 ml of ethyl acetate and the 
solution was washed with water and a saturated aqueous solution 
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of sodium chloride, successively, dried over anhydrous sodium 

sulfate and concentrated under reduced pressure. The residue was 

purified by column chromatography on silica gel (eluent, ethyl 

acetate:n-hexane-l:3) to give 8.4 g of the title compound having 

the following physical data: 

TLC (chloroform: acetone-10:l): Rf- 0.43; 

NtfR:*- 7.2 ( 5 H, 4.6 (2H, *) % 3.9-3.2 

(UH, m) % 2.75C1H, 2.0-0.8 

(35H, m) ; 
IR If- 34 00* 29 3 0* 2 85 0* 146 0* 1110 

; 

MS:«/»- 478 (M*), 406, 3 7 2, 297, 282 . 

By the same procedure as described in Reference Example 
2, the following compounds were prepared. 



(a) 



-0-(CH 2 ) 15 -CH 3 
-O-CH 2 0 

-0-(CH 2 ) 7 -OTHP 



Starting materials: (2RS)-l-0-hexadecyl-2-O-ben2ylglycerol and 

7- ( te trahy dropy ran-2-y lory ) -1 - 
tosy loxyhep tane ; 
TLC(ethyl acetate:n-hexane«l:5) : Rf- 0.55; 
NMR: 5- 7.2C5H, * 4.63(2H, 4.6-4.3 
( 1H, 4.0- 3.0 ( 13H, «)* 2.0- 
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0.6U7H, m) ; 
'iiS:m/«- 60 4 (ii 4 ")» 519. 



(b) 



r O-(CH 2 ) 15 -CH 3 
-O-CH 2 0 
•0-(CH 2 ) 4 -Cl 



Starting materials: (2RS)-l-0-hexadecyl-2-0-benzylglycerol and 

4-tosyloxybutyl chloride; 
TLC(ethyl acetate:n-hexane»l:4) : Rf- 0.69; 
NMR z X» 7.18C5H, * ). 4.62<2H, 3.8- 

3.13(llH, «). 2.13-0.63 ( 37H, a); 
IH IV- 2920, 28 50, 1 4 6 0. 1 45 0, 1 1 1 5, 

7 3 5, 6 9 5 J 
MS:™/.- 496(U" f "). 43 4, 405, 3 90, 21 4. 

Reference Example 3 



Synthesis of 



-0-(CH 2 ) 15 -CH 3 
-O-CH 2 0 

Lo-(CH 2 ) 4 -OTHP 



A mixture of 8 g of the hydroxy comound (prepared in 
Reference Example 2), 1.5 g of 2,3-dihydropyran, 20 mg of 
p-toluenesulf onic acid and 100 ml of methylene chloride was 
stirred for 30 minutes at room temperature. The reaction 
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mixture was neutralized with a saturated aqueous solution of 

sodium bicarbonate and extracted with ethyl acetate. The extract 

was washed with water and a saturated aqueous solution of sodium 

chloride, successively, dried over anhydrous sodium sulfate and 

concentrated under reduced pressure. The residue was purified by 

column chromatography on silica gel (eluent, ethyl 

acetate :n-bexane«6: 1) to give 8.9 g of the title compound having 

the following physical data: 

TLC (ethyl acetate :n-hexane»l :5 ) : Rf» 0.32; 

NMR: 3-7.23(5% 4.6 6(2% 4.6 6 

-4.43(1% m) % 3-9-3.1 (13% »). 

1.8 - 0.7 ( 4 1 % m ) ; 
IH! V- 293 0. 2 850, 1 45 0. 1 J 20c*~ X ; 
MS:»/«- 56 2 (M*). 478. 461* 

By the same procedure as described in Reference Example 
3, the following compound was prepared* 

-O-CH 2 0 
-OTHP 



Starting material: (2RS)-l-0-hexadecyl-2-O-beuzylglycerol; 
TLC (ethyl acetate :n-hexane-l : 5) : Rf- 0.47. 
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Reference Example 4 



Synthesis of 



r O-(CH 2 ) 15 -CH 3 
k)H 



LO-(CH 2 ) 4 -OTHP 



Under an atmosphere of hydrogen, a mixture of 8.6 of 
the benzyloxy compound (prepared in Reference Example 3) , 10 g of 
palladium on carbon (content: 10Z) and 100 ml of ethanol was 
stirred for two days at 50° C. The catalyst was filtered off and 
the filtrate was concentrated under reduced pressure to give 7.8 
g of the title compound (containing impurity in part) having the 
following physical data: 
TLC(chloroform:acetone-«10:l) : Rf- 0.38; 

NMR: <J- 4.70- 4.45 ( ]H, »), 4.2-3.1 (13H, 
"O. 2.0-0.7 (4 1 H, m) % 

By the same procedure as described in Reference Example 
4, the following compounds were prepared. 



(a) 



rO-(cH 2 ) 15 -CH 3 

-OH 

-0-(CH 2 ) 7 -OTHP 



Starting material: the benzyloxy 

Example 2(a) ; 
TLC(ethyl acetate : n-hexane-1 : 5) : 



comound prepared in Reference 



Rf» 0.29. 



- 58 - 



0146258 



0>) 



r°-< c Vi5- CH 3 
km 



L 0-THP 



Starting material: the benzyloxy compound prepared in Reference 

Example 3(a); 
TLC(ethyl acetate:n-hexane»»l:5) : Rf- 0.30. 

Reference Example 5 



Synthesis of 



|-0-(CH 2 ) 15 -CH 3 
-O-Ms 

-O-(CH 2 )^-0THP 



To a mixture of 7.8 g of the hydroxy compound (prepared 

in Reference Example 4), 8 ml of triethylamine and 150 ml of 

methylene chloride was added 1.4 ml of mesyl chloride under 

cooling with ice, and the mixture was stirred for 15 minutes. To 

the reaction mixture thus obtained was added 600 ml of ethyl 

acetate and the resulting solution was washed with water and a 

saturated aqueous solution of sodium chloride, successively, 

dried over anhydrous sodium sulfate and concentrated under 

reduced pressure to give 8.7 g of the crude title compound having 

the following physical data: 

TLC (chloroform: acetone«10:l): Rf« 0.71; 
NtfR:*- 4.9 3- 4.4 (2H, m) % 3.9 5 - 3.1 ( 1 2H, 

»)> 3.0 5 (3H, 2.0-0.7(31 H, » ) % 
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By the same procedure as described in Reference Example 
5, the following compound was prepared. 



(a) 



f-0-(CH 2 ) 15 -CH 3 
-O-Ms 



k)-(CH 2 ) 7 -OTHP 



Starting material: the hydroxy compound prepared in Reference 

Example 4(a); 
TLC(chloroform;acetone»10:l) : Rf- 0.82. 

Reference Example 6 



Synthesis of 



-<MCH 2 ) 15 -CH 3 
-0-(CH 2 ) 4 -OTHP 



A mixture of 8.7 g of the mesyloxy compound (prepared 
in Reference Example 5), 3 g of sodium azide and 100 ml of 
hexamethylphosphorand.de (HMPA) was stirred overnight at 50 °C and 
then to the reaction mixture was added 400 ml of ethyl acetate. 
The solution thus obtained was washed with water, a saturated 
aqueous solution of sodium bicarbonate, water and a saturated 
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aqueous solution of sodium chloride, successively, dried over 
anhydrous sodium sulfate and concentrated under reduced pressure. 
The residue was purified by column chromatography on silica gel 
(eluent, ethyl acetate:n-hexane«l:8) to give 5.5 g of the title 
compound having the following physical data: 
TLC (ethyl acetate :n-hexane-l: 5) : Rf» 0.49; 

NUR: <J- 4.6 6- 4.3 6 ( 1 H, m ), 4.0- 3.1 ( 1 3 H, 

*)* 2.0-0.7 (4 1 H, m ) ; 
IH 294 0. 285 0* 2 1 50* 209 0* 146 0* 

1 1 2 OcaT 1 ; 
MS:»/*- 469* 4 1 2* 39 6 # 

By the same procedure as described in Reference Example 
6, the following compound was prepared. 



(a) rO-(CH 2 ) 15 -CH 3 

Lo-(CT 2 ) 7 -OTH? 



Starting material: the mesyloxy compound prepared in Reference 

Example 5(a); 
TLC(ethyl acetate :n-hexane-l: 5) : Rf» 0.65; 

IR : 1/- 2100caT *• 
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Reference Example 7 



Synthesis of 



rO-(CH 2 ) 15 -cH 3 

-NH 2 

L-0-(CH 2 ) 4 -OTHP 



Under an atmosphere of hydrogen, a mixture of 5.5 g of 
the azido compound (prepared in Reference Example 6), 2,5 g of 
palladium on carbon (content: 10%) and 100 ml of ethanol was 
stirred for 30 minutes at room temperature* The catalyst was 

filtered off and the filtrate was concentrated under reduced 

* 

pressure to give 5,4 g of the crude title compound having the 
following physical data: 
TLC(chloroform:methanol*10:l): Rf» 0.53; 

NtfR: 4- 4.6 3- 4.4 ( 1 H, m ) % 4 .0 - 3-0 ( 1 3 H, 

2.0-0.7(4 1 H, a) ; 
IH :l>- 293 0, 28 5 0> J 4 6 0. 11 2 Oat" *. 



By the same procedure as described in Reference Example 
7, the following compounds were prepared. 



(a) 
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Starting material: the azido compound prepared in Reference 

Example 6(a); 

TLC(ethyl acetate racetic acid:water-3: 1 : 1) : Rf- 0.60. 
Reference Example 8 



A mixture of 5.4 g of the amino compound (prepared in 
Reference Example 7), 2 ml of isobutyl chlorofonnate, 5 ml of 
triethylamine and 110 ml of methylene chloride was stirred for 5 
minutes under cooling with ice, and then for 15 minutes at room 
temperature. The reaction mixture was washed with water, dried 
over anhydrous sodium sulfate and concentrated under reduced 
pressure. The residue was purified by column chromatography on 
silica gel (eluent, ethyl acetate :n-hexane« 1:7) to give 4.7 g of 
the title compound having the following physical data: 
TLC (ethyl acetate :n-hexane« 1:5): Rf» 0.31; 



Synthesis of 




K)-(CH o ).-0THP 



NMR : A 



5.15-4.8(lH, m) % 4.7-^43 ( 1 H, *). 
4.1-3.1 (15H, m) % 2.0-0.7(4 2H, m 
and 6 H, d ) ; 



IR 



2920. 285 0. 1720. 150 0. 146 0. 



3 1 1 Oca 



- 1 



- 63 - 



0146258 



By the same procedure as described in Reference 
Example 8, the following compound was prepared. 



(a) 



-0.(CH 2 ) ir CH 3cH 

-NHCOO-CH -CH( 3 

1 CH 
KMCHp -OTHP 



Starting material: the amino compound prepared in Reference 

Example 7(a); 
TLC (ethyl acetate : n-hexane-1 : 5) : Rf* 0.36. 



Reference Example 9 



Synthesis of 



-0-(CH 2 ) 15 -CH 3 

-0-C 2 H 5 

-OTHP 



A mixture of 262 mg of the hydroxy compound [prepared 
in Reference Example 4(b)], 49 mg of sodium hydride (content: 
63. 5Z) and 0.5 ml of dimethylf ormamide was stirred for 30 minutes 
at from 60°C to 70°C. After cooling to room temperature, a 
solution of 0.4 ml of ethyl iodide in one ml of dimethylf ormamide 
was added to the reaction mixture and the mixture was stirred for 
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10 minutes at the same temperature and then for one hour at 60 6 C. 
.Water was added to the reaction mixture, and the solution thus 
obtained was extracted with ethyl acetate. The extract was 
washed with water and a saturated aqueous solution of sodium 
chloride, successively, dried over anhydrous sodium sulfate and 
concentrated under reduced pressure to give 296 mg of the crude 
title compound having the following physical data: 
TLC(ethyl acetate :n-hexane-l: 5) : Rf- 0.48; 
NURld- 4.7-4.5 (lH, *), 4.0 - 3.2 ( 1 1 H, » ) ^ 
2.0 - 0.6 ( 4 0 H, w ) # 

By the same procedure as described in Reference Example 
9, the following compounds were prepared. 



(a) 



-0-(CH 2 ) 15 -CH 3 
U-(CH 2 ) 7 -OTHP 



Starting material: the hydroxy compound prepared in Reference 

Example 4(a) and ethyl iodide; 
TLC(ethyl acetate :n-hexane»l: 5) : Rf» 0.52; 

NUR: 8- 4.6- 4.4 (lH, »). 4.0-3.1 ( 1 5H, a) 

2.0- 0.6 ( 5 OH, m); 
MS 542 (M* )„ 5 1 3, 496. 45 9. 457 

411. 
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(b) 



-0-(CH 2 ) 15 -CH 3 

-0-(CH 2 ) 2 -CH 3 
U5-(CH 2 ) 7 -OTHP 



Starting materials: the hydroxy compound prepared in Reference 

Example 4(a) and propyl iodide; 
TLC(ethyl acetate :n-hexane-l: 5) : Rf- 0.55; 

NkR : 8- 4.6-4.4(lH, »), 3.9-3.1 ( 1 5 H, w) 

2.0 - 0.6 ( 5 2 H, m ) ; 
MS:a/i- 5 56(M + ), 496, 4 7 3, 471, 411. 

Reference Example 10 



Synthesis of 



-0-(CH 2 ) 15 -CH3 

-0-C 2 H 5 

-OH 



A mixture of 296 mg of the tetrahydropyran-2-yloxy 
compound (prepared in Reference Example 9), one ml of methylene 
chloride, 5 ml of methanol and 10 mg of p-toluenesulf onic acid 
was stirred for 3 hours at room temperature. A saturated aqueous 
solution of sodium bicarbonate was added to the reaction mixture 
and the mixture thus obtained was extracted with ethyl acetate. 
The extract was washed with water and a saturated aqueous 
solution of sodium chloride, successively, dried over anhydrous 
sodium sulfate and concentrated under reduced pressure. The 
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residue was purified by column chromatography on silica gel 
(eluent, ethyl acetate: n-hexane=i ;5) to give 165 mg of the title 
compound having the following physical data: 
TLC (ethyl acetate : n-hexane«l : 5) : Rf- 0.18; 

NMRia- 3.9-3.1 (9 H, 2.33 ( 1 H, 6s) % 

L7 - 0.6 ( 3 4 H, m ) ; 
IH 345 0. 2 920. 28 50. 14 6 0. 

J 1 1 Oca" *. 

Reference Example 11 



Synthesis of 



-0-(CH 2 ) 15 -CH 3 
■°~°2 H 5 

-OCO-(CH 2 ) 7 -OTHP 



A mixture of 300 mg of the hydroxy compound (prepared 
in Reference Example 10), 276.6 mg of 
8-(tetrahydropyran-2-yloxy)octanoic acid, 233.5 mg of 
dicyclohexylcarbodiimide, 4 mg of 4-dimethylaminopyridine and 10 
ml of methylene chloride was stirred overnight at room 
temperature. Crystals precipitated from* the reaction mixture 
were filtered off and the filtrate was concentrated under reduced 
pressure to give 510 mg of the crude title compound having the 
following physical data: 
TLC (ethyl acetate : n-hexane-1 : 5) Rf- 0.50. 
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Reference Example 12 



Synthesis of 



rO-(CH ) -CH 

/ CH 3 
CH 

U-(CH 2 ) 4 -OH 3 



A mixture of 4.7 g of the tetrahydropyran-2-yloxy 
compound (prepared in Reference Example 8), 30 mg of 
p-toluenesulfonic acid and 100 ml of methanol was stirred for 4 
hours at room temperature. To the reaction mixture was added 
about 30 ml of a saturated aqueous solution of sodium bicarbonate 
and the. solution thus obtained was concentrated under reduced 
pressure. To the residue was added 300 ml of ethyl acetate and 
the solution thus obtained was washed with water and a saturated 
aqueous solution of sodium chloride, successively, dried over 
anhydrous sodium sulfate and concentrated under reduced pressure 
to give 4.0 g of the title compound having the following physical 
data: 

TLC(chloroform:methanol»10:l) ; Rf- 0.66; 
NMR:<I- 5.1 5-4.8 ( 1 H, * ) % 4.0-3.1 ( I lH, 

*). 2.2-0.7 ( 3 8H, w) % 0.9(6H f d ) # 



By the same procedure as described in Reference Example 
12, the following compounds were prepared. 
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Reference Example 13 



Synthesis of 



-0-(CH 2 ) 15 -CH 3 
-°- C 2 H 5 

-OCO~(CH 2 ) 7 -OH 



To 510 mg of the tetrahydropyran-2-yloxy compound 
(prepared in Reference Example 11) was added 10 ml of a mixture 
of acetic acid, tetrahydrofuran and water (3:1:1), and the 
mixture thus obtained was stirred for 5 hours at 60° C. The 
reaction mixture was extracted with ethyl acetate and the extract 
was washed with water and a saturated aqueous solution of sodium 
chloride, successively, dried over anhydrous sodium sulfate and 
concentrated under reduced pressure. The residue was purified by 
column chromatography on silica gel (eluent, ethyl 
acetate:n-hexane«l:2) to give 414 mg of the title compound having 
the following physical data: 
TLC(chloroform:acetone-10:l) Rf» 0.54; 

NtfR: «$- 4.3-4.0(2H, m), 4 .0 - 3.2 ( 9 H, m) % 

2.6 - 2.0 ( 3 H, m ) % 2.0 - 0.6 ( 4 4 H, m ) ] 
IRll> - 345 0, 292 0. 286 0. 1 7 4 Ocw" 1 ; 
MS:m/«-48 6 (M*h 468. 456. 44 1, 
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Reference Example 14 



Synthesis of 



-nhcoo-ch,-ch' 3 

CH 

-0-(CH 2 ) 4 -OMs 3 



A mixture of 1.5 g of the hydroxy compound (prepard in 
Reference Example 12), 0.28 ml of mesyl chloride, 1.5 ml of 
triethylamine and 15 ml of methylene chloride was stirred for one 
hour under cooling with ice. The reaction mixture was washed 
with water, a saturated aqueous solution of sodium bicarbonate 
and water, successively, dried over anhydrous sodium sulfate and 
concentrated under reduced pressure. The residue was purified by 
column chromatography on silica gel (eluent, ethyl acetate: 
n-hexane-l:3) to give 1.65 g of the title compound having the 
following physical data: 
TLC(ethyl acetate : n-hexane-1 :2) : Rf*0.33; 
NtfR:*- 5.1 5-4.8 (lH, 4.2 (2H. * ), 

4.0- 3.2O1H. »), 3.0 ( 3 H, s ) % 

2.1- 0.7 ( 36 H, *), o.9 3 ( 6 H, d ) ; 
Ifl :l/-2930. 2860, 1 72 0, 2 5 1 0. 1 470, 

1 360, 1180, 1120 aT \ 

By the same procedure as described in Reference Example* 
14, the following compounds were prepared. 
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Example 1 



Synthesis of 



rO-(CH ) -CH 

3 CH 
(-NHCOO-CH.-CH ( 

XH 

L0-(CH 2 ) 4 -" i 



A mixture of 114 mg of the mesyloxy compound (prepared 
in Reference Example 14), 0.1 ml of pyrrolidine and 3 ml of 
dimethylformamide was stirred for 1.5 hours at 70°C and then the 
reaction mixture was concentrated under reduced pressure. The 
residue was purified by column chromatography on silica gel 
(eluent, chlorof orm: methanol : triethylamine»30: 1:0,01) to give 106 
mg of the title compound having the following physical data: 
TLC(ethyl acetateracetic acid:vater-3:l:l) Rf» 0,83; 

HhiRld- 5.1 1-4.9 5< 1& *). 3.9 6- 3.78 ( 3% 
3.59- 3.35 ( 8% m ) % 2.7 0-2.4 6 
(6% »K 1.95 - 1.7 6( 5% m) % L7 0 
-1.46(6% «). 1.2 5 ( 26% m) % 
0.9 2 ( 6% d) % 0.8 7 ( 3% ») ; 
l>- 293 0. 286 0. 173 0. 150 0. 1460. 



IR 



1 20 0. 1 1 20 cx~ 1 ; 



W5:»/«- 540 (M*), 467* 424, 3 1 5. 



By the same procedure as described in Example 1, the 
following compounds were prepared. 
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Example 2 



Synthesis of 




-NHC00-OL-CH 



® /A CH 3 ® 




A mixture of 93 mg of the pyrrolidinyl compound 



(prepared in Example 1), 0.3 ml of methyl iodide and 3 ml of 
methanol was stirred overnight at room temperature and then the 
reaction mixture was concentrated under reduced pressure. The 
residue was purified by column chromatography on silica gel 
(eluent , chloroform: methanol»10 : 1 -** 

chloroform:methanol:water-65:35:5) to give 106 mg of the title 
compound having the following physical data: 
TLC(ethyl acetate: acetic acid: water-3: 1:1) Rf« 0,58; 



«). 3.27(3H, *) % 2.42-2.25C4H, 
» ). 2.03-1.45 ( 7H, m) % 1.26C26H, 
»). 0.9 3 (6H, ct) % 0.8 8 (3H, m)] 
IH 3470. 2920. 2850. 1 700. 1 460. 

1110 cmT • ; 

MS:»/«- 540, 467. 

By the sane procedure as described in Example 2, the 
following compounds were prepared. 



5.2 0 - 5.0 6 ( 1 H, w ), 3.9 8 - 3.3 7 ( 1 7 H. 
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Example 3 



Synthesis of 



r O-(CH 2 ) 15 -CH 3 



-OH 



M)-(CH 2 ) 7 - Nv J . I 



By the same procedure as described in Reference Example 
4, the title compound having the following physical data was 
prepared from the benzyloxy compound [prepared in Example 2(b)]. 
UiiR: <J- 4.0- 3.3 ( 1 5 H, » ), 3.2 6 ( 3H, * ), 

2.5-2.3UH, a). 2.0-0.7C 45H, »). 

Example 4 



Synthesis of 



r O-(CH 2 ) 15 -CH 3 
-OCOCH„ 

«-0-(CH 2 ) 7 -N 1 • I 



A mixture of 54 mg (containing impurity in part) of the 
hydroxy compound (prepared in Example 3), 0.5 ml of acetic 
anhydride and 7 ml of pyridine was stirred overnight at 40 °C and 
then the reaction mixture was concentrated under reduced 
pressure. The residue was purified by column chromatography on 
silica gel (eluent, chlorof orm:methanol=10 : 1 * chloroform: 
methanol:water=65:35:2) to give 65 mg of the title compound 
having the following physical data: 



- 83 - 



0146258 



TLC(ethyl acetate: acetic acid:water»3: 1 : 1) : Rf» 0.45; 

NMH: 5 -5.20- 5.06 ( lH, *), 3.9 ] - 3.7 5 ( 4H, 
» ) . 3.7 5 - 3.3 4 ( 1 0 H, m ) , 3.2 7 ( 3 H, 

* ), 2.40-2.22 ( 4 HI *.); 2.0 8 ( 3H, 

* ), 1.90- 1.1 8 ( 38H, »), 0.87 ( 3H, 

■) ; 

IH IV- 3450, 2920, 2850. 1 73 0, 1 470, 

112 0 cx" 1 ; 
US:«/«- 525. 455. 



Example 5 



Synthesis of 



"°" <CH 2 ) 15" CH 3 
-OH 

U-(ch 2 ) 7 -nQ 



•HC1 



By the same procedure as described in Reference Example 
4, the title compound having the following physical data was 
prepared from the benzyloxy compound [prepared in Example l(j)] . 
TLC(ethyl acetate; acetic acid:water«3: 1: 1) : Rf« 0.58; 

IH : i/- 3 400. 29 3d. 2 85 0, 1 1 1 0ck~ 1 ; 
US:w/«- 483. 455 # 



Reference Example 15 



84 
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-0-(CH 2 ) 15 -CH 3 



Synthesis of 



-OMs 



- (CH 2>7-0 



By the same procedure as described in Reference Example 



5, the title compound having the following physical data was 
prepared from the hydroxy compound (prepared in Example 5) . 
TLC (ethyl acetate: acetic acid:vater«3:l: 1) : Rf« 0.73; 



By the same procedure as described in Reference Example 



6, the title compound having the following physical data was 
prepared from the mesyloxy compound (prepared in Reference 
Example 15). 

TLC(ethyl acetateracetic acid :water*3: 1:1) : Rf* 0.77; 
NWR: J- 3.7-3.1 ( 9H, m) % 2.7-2.1 (6H, *K 



NUR:<5- 4.9-4.5C1H, «) % 3.6 6-3.1 (8H, «) 
3.0 ( 3 H, s ) % 2.6 6-2.2C6H, * ) % 



2.0- 0.7 C 45 H, »)♦ 



Example 6 



r°- <c V is-^ 



Synthesis of 




2.0 - 0.7 ( 4 5 H, m ) ; 
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IR 2 930.-2 860. 2 1 00. 1 46 0. 

112 0 cn~ 1 
i/S:»/«- 5 08 (i4*). 46 6. 



Example 7 



Synthesis of 



-0-(CH 2 ) 15 -CH 3 
-NH 2 

U-<CH 2 ) rl Q 



A mixture of 410 mg of the azido compound (prepared in 
Example 6) , 148 mg of lithium aluminium hydride and 20 ml of 
diethyl ether was refluxed for one hour. After cooling to room 
tempera cure, a 10Z aqueous solution of sodium hydroxide was added 
to the reaction mixture and the mixture was filtered. The 
filtrate was concentrated under reduced pressure to give 314 mg 
of the title compound having the following physical data: 
TLC (ethyl acetate: acetic acid:water-3: 1: 1) : Rf» 0,55; 
MS: m/e- 482 (M + ), 412. 

Example 8 



Synthesis of 



rO-(CH 2 ) 15 -CH 3 

-NHC0CH 3 
U-(CH 2 ) rI Q 
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A mixture of 111 mg of the amino compound (prepared in 
Example 7), 0.1 ml of acetic anhydride, 0.5 ml of triethylamine 
and 5 ml of methylene chloride was stirred for 2 hours at room 
temperature and then the reaction mixture was concentrated under 
reduced pressure. The residue was purified by column 
chromatography on silica gel (eluent, chloroform: methanol: 
triethylamine«30: 1:0.05) to give 111 mg of the title compound 
having the following physical data: 
TLC(ethyl acetate: acetic acid:water»3: 1: 1) Rf» 0.75; 

5.9-5.6(3% m). 4.4- 3.8 (1% m) % 

3.7-3.3 (8% 3.0- 2.4 ( 6% m) % 

1.93(3% 2.0-0.7(45% m) ; 

IR IV- 3300, 293 0. 28 60, 3 660, 1 470 

1 1 2 0 cai" 1 J 
MS:«/«. 524(M + K 4BK 466, 4 5 4. 

Example 9 



Synthesis of 



rO-(CH,) 1( .-CH, 

2 15 3 C h 3 

2 N CH 3 
kl-(CH 2 ). ' ' 



By the same procedure as descrihed in Reference Example 
8» the title compound having the following physical data was 
prepared from the amino compound (prepared in Example 7). 
TLC(ethyl acetate:acetic acid:water»3: 1 : 1) : Rf« 0.81; 
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NMR: d- 5.1-4.7.( lH, m*) % 4.0-3.1 ( ] 1 H, «) 
2.8 - 2.2 ( 6 H, m ), 2.0 - 0.6 ( 4 R H, m ) 
0.8 6 ( 6 H, o£ ) ; 

IR :V- 34 80, 2 930, 2850, J 7 20, 

1120 ck" 1 ; 

MS:*/«- 582(ii*), 50 9, 48 1, 4 6 S. 



Example 10 



Synthesis of 



-0-<CH 2 ) 15 -CH 3 
-NHC0NHCH 3 

U-(ch 2 ) 7 -kQ 



A mixture of 103 mg of the amino compound (prepared in 
Example 7), 30 Ul of methyl isocyanate, 0.1 ml of triethylamine 
and 5 ml of methylene chloride was stirred for 2 hours at room 
temperature and then the reaction mixture was concentrated under 
reduced pressure. The residue was purified by column 
chromatography on silica gel (eluent, 

chloroform:methanol:triethylamine-30: 1:0.05) to give 112 mg of 
the title compound having the following physical data: 
TLC(ethyl acetate: acetic acid :water-3: 1:1) : Rf» 0.75; 
NMRlfl- 5.3- 4.7 (2H, *K 4.1 - 3.6 ( 1 H, «). 

3.6-3.1 ( 8H, a )„ 2.7 ( 3 H, <i ) . 2.8- 

2.3 ( 6 K, w ). 2.0 - 0.7 ( 4 5 H, * ) ; 
IR :y- 3350, 29 30, 28 60, I 630, 1 580, 
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1 4 7 0 . U 2 0 cut" 1 ; 
MSU/«- 5 39 (M + h 50 8. 

- T 

Example 11 

By the same procedure as described in Example 2, the 
following compounds were prepared. 
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Reference Example 16 



rO 



Synthesis of H^-O- 




0 



By the same procedure as described in Reference Example 
9, the title compound having the following physical data was 
prepard from 1 ,3-O-benzylidene glycerol (the compound is 
described in J. Amer. Chem. Soc, 50, 2235 (1928)) and ethyl 
iodide. 

TLC(chlorofomt:acetone«10:l) : Rf» 0.71. 
Reference Example 17 



Synthesis of 



-O-CH 2 -0 

-°- C 2 H 5 
-OH 



To a solution of 5.8 g of the benzylidene compound 
(prepared in Reference Example 16) in 15 ml of toluene was added 
dropwise 28 ml of diisobutylaluminium hydride under cooling with 
ice and the mixture was stirred for 1.5 hours at room 
temperature. To the reaction mixture were added methanol and 
water, and the mixture was filtered. The filtrate was 
concentrated under reduced pressure to give 7 g of the crude 
title compound having the following physical data: 
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TLC(chloroform:acetone=10:l) : Rf« 0.34; 

NMR: 6- 7.3(5H,s), 4.55(2H t a), 4.0-3.3(7H,m) , l.l(3H,t); 

MS: m/e- 210(M + ), 179, 119. 



Reference Example 18 

By the same procedure as described in Reference Example 
2, the following compounds were prepared. 



(a) 



pO-CH 2 -0 
-°- C 2 H 5 

-0-(CH 2 ) 6 -OTHP 



Starting materials: the hydroxy compound prepared in Reference 

Example 17 and 6-(tetrahydropyran-2-yloxy)- 
1 -mesy loxy hexane ; 

TLC(chloroform:acetone*10:l) : Rf- 0.67. 



(b) 



-0-(CH 2 ) 15 -CH 3 
-0-C 2 H 5 

-0-(CH 2 ) 6 -OTHP 



Starting materials: the hydroxy compound prepared in Reference 

Example 10 and 6-(tetrahydropyran-2-yloxy)- 
1-mesy loxy hexane; 

TLC(ethyl acetate :n-hexane-l: 5) : Rf- 0.56. 
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(c) 



-0-(CH 2 ) 15 -CH 3 

-0-C 2 H 5 

-<MCH 2 ) 6 -Br 



Starting materials: the hydroxy compound prepared in Reference 

Example 10 and 1,6-dibromohexane; 
TLC(ethyl acetate :n-hexane*l: 5) : Rf« 0.52. 



(d) 



-0-(CH 2 ) 15 -CH 3 
-0-(CH 2 ) 8 -Br 



Starting materials: the hydroxy compound prepared in Reference 

Example 10 and 1,8-dibromooctane; 
TLC(ethyl acetate : n-hexane« 1 : 5) : Rf« 0.59. 

Reference Example 19 



Synthesis of 



r-OH 

-°- C 2 H 5 

-0-(CH 2 ) 6 -OTHP 



By the same procedure as described in Reference Example 
4, the title compound having the following physical data was 
prepared from the benzyloxy compound prepared in Reference 
Example 18(a). 
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TLC(chloroform:acetone«10:l): Rf= 0,23; 
NMR: 6- 4.7-4. 5(lH f m) t 4. l-3.2(13H,m) ; 
MS: m/e- 303, 219, 201. 

Reference Example 20 



Synthesis of 



-0-(CH 2 ) 21 -CH 3 
-0-C 2 H 5 

-0-(CH 2 ) 6 -OTHP 



By the same procedure as described in Reference Example 
2, the title compound having the following physical data was 
prepared from the hydroxy compound prepared in Reference Example 
19 and 1-mesyloxydocosane. 
TLC(chloroform:acetone«10:l) : Rf» 0.71. 

Reference Example 21 

By the same procedure as described in Reference Example 
12, the following compounds were prepared. 



(a) 



-0-(CH 2 ) 21 -CH 3 

-°- C 2 H 5 
U-(CH 2 ) 6 -OH 



Starting material: the tetrahydropyran-2-yloxy compound prepared 

in Reference Example 20; 
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TLC(chloroform:acetone=10:l) : Rf- 0.38; 
NMR: $ -3.8-3.3(13H,m), 1.8-0.7 (54H,m); 
MS: m/e- 528(M + ), 482, 381. 



(b) 



r-0-(CH 2 ) 15 -CH 3 

-0-C 2 H 5 

-0-(CH 2 ) 6 -OH 



Starting material: the tetrahydropyran-2-yloxy compound prepared 

in Reference Example 18(b); 
TLC(ethyl acetate :n-hexane»l: 5) : Rf- 0.20. 

Reference Example 22 

By the same procedure as described in Reference Example 
14, the following compounds were prepared . 



(a) 



-0-(CH 2 ) 21 -CH 3 

-0-C 2 H 5 

-0-(CH 2 ) 6 -OMs 



Starting material: the hydroxy compound prepared in Reference 

Example 21(a); 
TLC(chloroform:acetone-10:l) : Rf» 0.67; 
NMR: 5= 4.5-4.0(2H,m), 3.8-3.3(llH,m) , 3.0(3H,s). 
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(b> 



-0-<CH 2 ) 15 -CH 3 

-0-C 2 H 5 

-0-(CH 2 ) 6 -OMs 



Starting material: the hydroxy compound prepared in Reference 

Example 21(b); 
TLC(chloroform:acetone-10:l) : Rf« 0.73. 

Example 12 

By the same procedure as described in Example 1, the 
following compounds were prepared. 



(a) 



rO-(CH 2 ) 21 -cH 3 

■°- C 2 H 5 

-0-(CH.),-N^S.OMs 
2 6 y__y 



Starting materials: the mesyloxy compound prepared in Reference 

Example 22(a) and thiazole; 
TLC(ethyl acetate: acetic acid:water-3:l:l): Rf= 0.72; 
NMR: 6- 10.98(lH,m), 8.22(2H,m), 4.82-4.66<2H,m) , 

3.72-3.35(llH,m), 2.82(3H,s), 2.10-1.90(2H,m); 
IR: v- 3400, 2930, 2850, 1470, 1110 cm" 1 . 
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(b) 



-0-(CH 2 ) 15 -CH 3 
-0-C 2 H 5 

U-(ch 2 ) 6 -nQk 



OH 



Starting materials: the mesyloxy compound prepared in Reference 

Example 22(b) and 4-hydroxypiperidine; 
TLC (ethyl acetate: acetic acid:water»3: 1:1) : Rf«* 0.48; 
MS: m/e-527(M + ), 499. 483. 



(c) 



rO-(CH 2 ) 15 -CH 3 

hO-C 2 H 5 CH 3 



LO-(CH 2 ) 6 -N 




CH. 



Starting materials: the mesyloxy compound prepared in Reference 

Example 22(b) and 2 ,6-dimethylpiperidine; 
TLC (ethyl acetate: acetic acid:water»3:l:l) : Rf- 0.55; 
MS: m/e=539(M + ), 525. 



(d) 



-0-(CH 2 ) 15 -CH 3 
-0-C 2 H 5 

*-0- (CH 2 ) 6 -N®N-CH 3 • OMs 



Starting materials: the mesyloxy compound prepared in Reference 

Example 22(b) and 1-methylimidazole; 
TLC(ethyl acetate:acetic acid:water=3: 1 : 1) : Rf» 0.50; 
NMR: 5- 10.22(lH f m), 7 .3-7 .18 (2H f m) , 4.28(2H,t) 
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4.07(3H,s), 3.7-3.3(llH,m), 2.80(3H,s); 



IR: v- 3500, 2940, 2870, 1580, 1470, 1200, 1120cm" 1 . 



(e) 



rO-(CH 2 ) 15 -CH 3 

^- C 2 B 5 

Lo-(CH 2 ) 6 -N^.f r 



Starting materials: the bromo compound prepared in Reference 

Example 18(c) and thiazole; 
TLC(ethyl acetate: acetic acid:vater-3: 1: 1) : Rf- 0.71; 
NMR: 6- 11.28(lH,m), 8.42(lH,m), 8.3(lH,m), 4.85(2H,t), 

3.7-3.3(llH,m); 
IR: V- 3400, 2930, 2850, 1545, 1460, 1370, 1110cm" 1 . 



(f) 



-0-(CH 2 ) 15 -CH 3 
-0-C,H, 

l-0-(CH 2 ) 8 -N*J.Br 



Starting materials: the bromo compound prepared in Reference 

Example 18(d) and thiazole; 
TLC(ethyl acetate: acetic acid:vater»3:l: 1) : R£- 0.75; 
NMR: 6- 11.3(lH,m), 8.36(lH,m), 8.3(lH,m), 4.85(2H,t), 

3.72-3.36(llH,m); 
IR: V- 3400, 2920, 2850, 1540, 1460, 1370, 1110cm" 1 . 
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Example 13 

By the same procedure as described in Example 2, the 
following compounds were prepared. 



(a) 



r O-(CH 2 ) 15 -CH 3 



H>-c 2 h 5 



©. 



e 



>-0-(CH 2 ) 6 ^N^~OH.I 



Starting materials: the piperidino compound prepared in 

Example 12(b) and methyl iodide; 
TLC(ethyl acetate: acetic acid :water-3: 1:1) : Rf- 0.40 and 0.44; 
NMR(CDC1 3 +CD 3 0D solution): <S» 4. l-4.0(lH,m) , 3.8-3.3(17H,m) , 

3.12-3.10(3H,s), 2.2-1. 1(43H,b). 0.86(3H,m); 
IR: v» 3350, 2900, 2850, 1460, 1100 cm" 1 ; 
MS: m/e» 527, 508, 498, 482. 



(b) 



-0-<CH 2 ) 15 -CH 3 
-0-C.H- CH, 
L0-(CH 2 ) 6 -N 

H 3 C CH 3 




•I 



Starting materials: the piperidino compound prepared in 

Example 12(c) and methyl iodide; 
TLC(ethyl acetate:acetic acid:water»3 : 1 : 1) : Rf* 0.44; 
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■NMR(CDC1 3 +CD 3 0D- solution): 6-" 3.8-3.3 (15H,m) , 2.87 (3H,s), 

2.0-l.l(51H,m), 0.86(3H,m); 
IR: v- 3500, 2930, 2850, 1470, 1110 cnf 1 ; 
MS: m/e-539, 524, 484. 



Example 14 



Five grams of (2RS) -1-O-hexadecy 1-2-0-ethy 1-3-0- 
[7-(3-thiazolio)heptyl]glycerol mesylate, 200 mg of cellulose 
calcium gluconate (disintegrator) , 100 mg of magnesium stearate 
(lubricant) and 9.7 g of crystalline cellulose were mixed and 
punched out in a usual manner to obtain tablets each containing 
50 mg of the active ingredient. 
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CLAIMS : 

1. A glycerol derivative of the general formula: 



I 
2 
3 



rO-R 1 

h r2 CD 



a - r3 -0 



[wherein A represents an oxygen atom or a carbonyloxy group 

(wherein the carbonyi group should be attached to a group R 3 

and the oxa group should be attached to the carbon atom at the 

third position of the glycerol skeleton) , R 1 represents an 

alkyl group of 6 to 22 carbon atoms, or an alkyi group of 2 to 5 

carbon atoms being substituted by a phenyl group, 
2 

R represents a hydroxy group, an amino group, an azido group, 
an alkyl group of 1 to 20 carbon atoms, an alkoxy group of 1 to 
20 carbon atoms, an alkenyl group of 2 to 20 carbon atoms, an 
alkenyloxy group of 3 to 20 carbon atoms, or a group of the 

formula: -0-CH 2 ^g^ , W, ^CONHR 5 , -NHCOR 5 , 

5*5 4 
-NHCOOR or -NHCONHR , in which R represents a hydrogen 

atom, a halogen atom, an alkyl group of 1 to 4 carbon atoms or an 

alkoxy group of 1 to 4 carbon atoms and R° represents an alkyl 

group of 1 to 10 carbon atoms or a phenyl group, R represents 

an alkylene group of 1 to 12 carbon atoms and ~*(^) represents 
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a heterocyclic group, with the proviso that, when A represents 

2 

the carbonyloxy group, R does not represent an amino group J , 
or non-toxic acid addition salts thereof. 

2. A compound according to claim 1, wherein R 1 is an 
alkyl group of 14 to 22 carbon atoms. 

3. A compound according to claim 2, wherein R 1 is a 
hexadecyl group. 

4. A compound according to claim 1, wherein a heterocyclic 



meets the following requirements: 

(1) the heterocyclic group consists of 4 to 10 atoms, 

(2) the group consists of (i) one nitrogen atom, or one nitrogen 
atom and other one or two nitrogen, oxygen or sulfur atom 
(with the proviso that the total number of hetero atoms is 
up to 3), and (ii) at least two carbon atoms, 

(3) the group is single ring or bridged bicyclo ring, 

(4) the group has or does not have double bond(s) in the ring, 
and is aromatic or non-aromatic ring, 

(5) the group may be substituted by 1 to 5 alkyl groups of 1 to 
6 carbon atoms at any optional position in the ring, and 

(6) the group may be substituted by 1 or 2 hydroxy groups at any 

optional position in che ring, when 
2 

R represents a hydroxy group, an amino group, an azido 
group, an alkyl group of 1 to 20 carbon atoms, an alkoxy 




means such a heterocyclic group as 
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group of 1 to 20 carbon atoms,, an alkenyl group of 2 to 20 
carbon atoms, an alkenyloxy group of 3 to 20 carbon atoms, 



R 4 



or a group of the formula: -O-C^-^^^ , -NHC0R 5 , 
-NHCOOR 5 or -NHCONHR 5 , in which R 4 and R 5 are as 
hereinbefore defined. 

5. A compound according to claim 4, wherein a heterocyclic 
group represented by -/^) is L-pyrrolidinyl, piperidino, 
hexamethyleneimiao, l-piperazinyi t 1-iaidazolyl, 1-pyridiaio, 
i-quiauclidinio, tr-iechylenediamin-i-io, morpholino or 
3-chiazollo group, or N-alkyi substituted groups thereof, or 
hydroxy-substituted group thereof ♦ 

6. A compound according to Claim 1, wherein R 2 
represents a hydroxy group, an amino group, an azido 
group, or an alkyl or alkoxy .group of 1 to 6 carbon 



atoms, or a group of the formula -0-CH 2 ~\Q^ , 
-OCOR5, -NHCOR5, -NHCOOR5 or -NHCONHR 5 , in which R* and 
R 5 are as hereinbefore defined. 

7. A compound according to claim 6 which is 

(2RS) -l-0-hexadecyl-3-0-[ 7-( i-pyrroiidinyl) hepcyl] glycerol 

(2RS)-l-0-he S adec-/l-3-0-(7-{N-oethyl-l-pyTrolidiaio)hepc 7 l]- 
glyceroi iodide, (2as)-l-0-hexadecyl-2-dehydroxy-2-aaino-3-O- 
(7-(l-pyrrolidinyl)heptyl]glycerol, (2RS)-l-0- hejcadecyl- 
2-dehydroxy-2-a 2 ido-3-0-{7-(l-pyrrolidinyl)hepcyll- glycerol, (2RS)-1- 
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he.xadecyL-2-0-ethyl-3-0-[ 7-(3-chiazolio)heptyl] glycerol mesylate, 

(2RS)-l^-hexadecyl-2-0-€thyl-3-0-{8--(3-chiazolio)octanoyl]- 
glycerol mesylate, (2RS )- i-0-hexadecyi-2-0-ethy 1-3-0- 
[6-(3-thia2olio)hexyi] glycerol bromide, (2RS)-l-0- 
bexadecy 1-2-0-ethy l-3-0-[ 8- ( 3-thiaz olio ) octy 1] glycerol bromide , 
(2RS) -1-O-hexadecy 1-2-0 -ethy 1-3-0- 
t6-(l-methyl-3-imida2olio)hexyl] glycerol mesylate, 
(2RS)-l-0-he:cadecyl-2-O-ethyl-3-O-{ 6-(4-hydroxypiperidino)hexyl] - 
glycerol, (2RS) -I-O-hexadecy 1-2-0-^ thy 1-3-0- 
[6-(N-methyl-A-hydroxypiperidiaio.)hexyL] glycerol iodide, 
(2RS)-l-0-hexadecyi-2-0-ethyl-3-0-[ 5-(2 ^-dimethylpiperidinoj- 
hexyl] glycerol, (22S)-L-0-hexadecyl-2-0-ethyl-3-0- 
[6-(N-aethyl-2,6-dimethylpiperidinio)hexyl] glycerol iodide, 

(2HS)-l^. d ocos 7 l-2-0- <:t h 7 l-3-0- ( 6-(3-chi a zoU 0 ) h e xy i ]8l7cerol 
tnesylatae, <2RS)-l^-he:cadecyl-2-0-pr 0 pyl-3-0- 
C7-(3-Chia 2 olio)hepC7l) glycerol mesylate, 

(2RS)-l-0-hesadec7l-2-0-benz7l-3-0-[4-(l-pyrrolidiayl)but 7 l]- 
glycerol, 

(2RS)-L-0-hexadecyl-2-C-ben2yl-3-0-[4-(Ji-mech7l-L-pyrroUdiaio)- 
bucyl] glycerol iodide, 

* 

(2SS)-l-0-hexadecyl-2-0-benryl-3-0-(4-piperidinobut7i) glycerol, 

(2RS)-l-0-hexadecyl-2-O-ben2yl-3-0-(4-(N-mechyl-piperidiaio)- 
butyl] glycerol iodide, 
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(2RS)-l-0-hexadecyl-2-0-benzyl-3-0-[4-(hexamethyleneini±no)- 
butyl ] glycerol, 

(2RS)-l-0-hexadecyl-2-O-benzyl-3-O-[4-(tf-nechyl- 
hexamethyleneimiaio)butyl] glycerol iodide , 

(2RS)-l-0-hexadecyl-2-0-benzyl-3-0-[4-(l-piperazinyl)butyl]- 
glycerol, 

( 2RS) - l-O-hexadecy 1-2-0-benzy 1-3-0- [ 4- (N , N ' , N ■ -crime Chyl-L- 
piperazinio)butyl] glycerol iodide, 

(2RS)-l-0-hexadecyl-2-0-beazyl-3-0-(4- n orpholiaobucyl)glycerol, 
( 2RS ) - 1 -O-hexadecy 1-2 -O-b enzy 1-3 -0- [ 4-<jr-oathylsor?hol±aio) - 
butyl] glycerol iodide, 

(2SS)-l-0-hexadecyl-2-0-benzyl-3-0-f 4- ( 1 -quiauclidlaio ) on cy 1 j - 
glycerol mesylate, 

(2SS)-l-0-hexadecyl-2-0-benz7l-3-0-C4-(:riethylenedlamin-L-io)- 
butyl] glycerol mesylate, 

(2RS)-l-0-hexadecyl-2-0-benzyl-3-0-[ 4-(l-aethyl-3-iaidazclio)- 
butyl] glycerol mesylate, 

(2XS)-l-0-hexadecyl-2-0-betizyl-3-0-( 7-U-pyrroli.diayl)hepcylj - 
glycerol, 

(2RS)-l-0-hexadecyl-2-0-ben 2 yl-3-0-{ 7-<N-mechyl-L-pyrrondinio)- 

heptylj glycerol iodide, (2SS)-l-0-hesacecyl-2-O-benzyl-3-O-( 7- 
(3-chiazolio)hepcyl]- glycerol mesylate, ( 2 rs) -1-0- 

glycerol iodide, (2SS)-L-0- 

hexadecyl-2-dehydroxy-2-acscylamiao-3-0-{ 7-( I-pyrrolidiayl) - 
*a?tyl] glycerol, (2?.S)-l^C-he X adecyi-2-dehydroxy-2-acetyla n i 2 o- 
3-0-C 7-(>f-methyL-L-pyTTolidi.iio)h a ?t7i] glycerol iodide, 
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(2RS)-l-0-hexadecyI-2-dehydrox7-2-isofautox7carbonylai2±no- 
3-0-[ 4- ( i -pyrxolidiny 1) butyl] glycero 1 , 

(2RS)-l-0-bexadecyl-2-dehydroxy-2-isobucoxycarbonylamino- 
3-0-t4-(iI-niethyl-l-pyrrolidinio)butyl] glycerol iodide, 

(2RS)-l-0-hexadecyl-2-dehydroxy-2-isobucoxycarbonylamlno- 
3-0-[4-(piperidino)butyl] glycerol, 

(2RS)-l-0-hexadecyl-2-dehydroxy-2-isobuCoxycarbonylamiao- 
3-0-{4-<N-methyl-piperidiiiio) butyl] glycerol iodide, 

(2RS)-L-0-hexadecyl-2-dehydroxy-2-isobutoxycarbonylamlno- 
3-0-[4-(l-quinuclidinio)bucyl] glycerol mesylate, 

(2RS)-l-0"hexadecyl-2-dehydroxy-2-isobutoxycarbonylamino- 
3-0-[4-(3-thiazolio)butyl] glycerol mesylate, 
(2RS)^l-0-hexadecyl-2-dehydroxy-2-isobutoxycarbonylamiao- 
3-0-U-(l-pyridinio)butyl] glycerol mesylate, 
(2RS)-l-0-hexadecyl-2-dehydroxy-2-isobutoxycarbonylamino- 
3-0-(4-(l-methyl-3-im±da2olio)butyl] glycerol mesylate, 
(2RS)-l-0-hexadecyl-2-dehydroxy-2-isobutoxycarbonylamino- 

3-0-{ 7-(l-pyrrolidinyl)heptyl] glycerol, = 

(2RS)-l-0-hexadecyl-2-dehydroxy-2-isobutoxycarbonylamiao- 

3-0-{ 7-(N-methyl-L-pyrrolidiaio)hepr/l] glycerol iodide, 

(2XS)-i-0-hexadecyl-2-dehydroxy-2-isobutoxycarbonylami:io- 

3 -0-{ 7 - ( 3 - chiaz o lio ) hep cy 1] glycerol mesylate, 

(2RS) -L-O-hexadecy l-2-dehydroxy-2-isobucoxycarbouy lamlno- 

3-0-( 7-(l-pyridiaio)heptyI] glycerol mesylate, (2KS)-l-0- 
hexadecy 1-2-dehy droxy-2- (N ' -me thy lur eido ) -3 -0- 

(7-(l-pyrrol±dlayl)heptyl] glycerol or ( 2RS ) - 1 -0-hexad e cy 1- 2 - 

defaydroxy-2-(N , .methylureido)-3-0-{7-(N-methyi-l-pyrrolidinIo)- 
heptylj glycerol iodide. 
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&. A process for the preparation of compounds of the 
general formula: 



rO-R 1 

h* 2 (i) 



- 3 -0 



[wherein A represents an oxygen atom or a carbonyloxy group 

(wherein the carbonyl group should be attached to a group R 3 

and the oxa group should be attached to the carbon atom at the 

third position of the glycerol skeleton), R 1 represents an 

alkyl group of 6 to 22 carbon atoms, or an alkyl group of 2 to 5 

carbon atoms being substituted by a phenyl group, 
2 

R represents a hydroxy group, an amino group, an azido group, 
an alkyl group of 1 to 20 carbon atoms, an alkoxy group of 1 to 
20 carbon atoms, an alkenyl group of 2 to 20 carbon atoms, an 
alkeuyloxy group of 3 to 20 carbon atoms, or a group of the 

-NHC00R 5 or -NHC0NHR 5 , in which R 4 represents a hydrogen 
atom, a halogen atom, an alkyl group of 1 to 4 carbon atoms or an 
alkoxy group of 1 to 4 carbon atoms and R^ represents an alkyl 
group of 1 to 10 carbon atoms or a phenyl group, R 3 represents 



formula: ^-CH«-(M) 5 5 5 

2 \^!/ , -OCOR, -OCONHR 3 , -NHC0R , 



an alkylene group of L to 12 carbon atoms and represents 

a heterocyclic group, with the proviso that, when A represents 

2 

the carbonyloxy group, R does not represent an amino group] , 
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(A) which comprises the reaction of a compund of the general 
formula: 



rO-R 
-A-R 3 -Y 



(II) 



(wherein Y represents a halogen atom, an alkylsulf onyloxy group 
or a substituted or unsubstituted arylsulf onyloxy group, and the 
at her symbols are as hereinbefore defined) with a tertiary amine 
of the general formula: 



"0 



(Ilia) 



(wherein 



represents a heterocyclic group having 
tertiary amine(s) in the ring per se or having tertiary amine(s) 
by substituting nitrogen atom(s) in the ring by alkyl group(s)) 
and then, if desired, performing salt-exchanging reaction to 
obtain a compound of the general formula: 



rO-R A 
Ml 2 
■A-R 3 -/^a^ 



(IA) 



(wherein represents a heterocyclic group having 

quaternary ammonium ion(s) in the ring per se or having 
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quaternary ammonium ion(s) by substituting nitrogen atom(s) in 
the ring by alkyl group (s). and the other symbols are as 
hereinbefore defined), or 
(B) which comprises: 

(B-l) the reaction of a compound of the general formula: 



1 



r-O-R 
M3-R 3 -Y 



(IIA) 



(wherein R 2a represents a hydroxy group, an amino group, an 
azido group, an alkyl group of 1 to 20 carbon atoms, an alkoxy 
group of I to 20 carbon atom, an alkenyl group of 2 to 20 carbon 
atoms, an alkenyloxy group of 3 to 20 carbon atoms, or a group of 

the formula: -O-CB^^^^ , -OCONHR 5 , -NHC0R 5 , -NHC00R 5 

or -NHCONHR 5 , in which R 4 and R 5 are as hereinbefore 

defined, and the other symbols are as hereinbefore defined) with 

a secondary amine of the general formula: 



(Illb) 



(wherein /T) 

represents a hecerocyclic group having 
secondary amine(s)) , 

(B-2) the esterification of a compound of the general formula: 



0146258 
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j-O-R 1 

-R 2b (iv) 

-OH 



2b 

(vherein R represents an azido group, an alkyl group of 1 to 
20 carbon atoms, an alkoxy group of 1 to 20 carbon atoms, an 
alkenyl group of 2 to 20 carbon atoms, an alkenyloxy group of 3 



K 4 



to 20 carbon atoms, or a group of the formula: -O-CH^ 
-NHC0R 5 , -NHC0OR 5 or -NHCONHR 5 , in which R 4 and R S are 
as hereinbefore defined, and R 1 is as hereinbefore defined) 
with an acid of the general formula: 



HOOC-R 3 -N^^ (V) 

(wherein represents a heterocyclic group having 

tertiary amine (s) and R 3 is as hereinbefore defined) or a 
reactive derivative thereof, 

(B-3) reactive elimination of the benzyl group in a compound of 
the general formula: 



rO-R L 

"°~ CH 2"© (13-21) 
^C0-R 3 -/T^ 



(wherein the various symbols are as hereinbefore defined)., 
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(B-4) che esterification of a compound of the general formula: 



pO-R 1 

-OH 



(IB-4) 



(wherein the various symbols are as hereinbefore defined) with 
an acid of the general formula: 



H00OR - 



(VI) 



(wherein R is as hereinbefore defined) or a reactive 
derivative thereof, 

(B-5) the reaction of a compound of the general formula; 



rO-R l 
-OH 

MDC0-R 3 Vj>^ 



(IB-3) 



(wherein the various symbols are as hereinbefore defined) with an 
isocyanate of the general formula: 



0-ON-R" 



(VII) 



(wherein R is as hereinbefore defined), to obtain a compound 
of the general formula: 
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rO-R 
2 



1 



-R 



(IB) 



(wherein the various symbols. are as hereinbefore defined) and, if 
desired, performing the alkylation of a compound of the general 
formula (IB), and then, if desired, performing salt-exchainging 
reaction of a salt obtained by alkylation, or 
(C) which comprises: 

(C-l) the reduction of a compound of the general formula: 



rO-R 



1 



^-R 3 -/7^ 



(ID) 



or 



-0-CH 2 -® 
k>C0-R 3 -/c^) 



(IE) 



(wherein ~ N ^^ 13 as hereinbefore defined for in claim 

1, with the proviso that the group should not be substituted by 
hydroxy group(s), and the other symbols are as hereinbefore 
defined) , 
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CC-2) the esterification of a compound of. a compound of the 
general formula: 



rO-IT 
-OH 

-O-R 3 -N0 



(IC-l) 



or 



rO-R 
-OH 



1 



-OC0-R 3 -/T) 



(IC-9) 



(wherein the various symbols are as hereinbefore defined) with 
acid of the general formula: 



an 



HOOC-R" 



(VI) 



(wherein R is as hereinbefore defined) or a reactive 
derivative thereof, 

(C-3) the reaction of a comound of the general formula (IC-l) or 
(IC-9) with an isocyanate of the general formula: 



0-ON-R- 



(VII) 



(wherein R is as hereinbefore defined), 
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(C-4) the reaction of a compound of the general formula: 



rO-R 
-OT 

-0-R 3 -/T^ 



(XLIV) 



(wherein T represents an alkylsulf onyl group or a substituted or 
unsubstituted arylsulfonyl group and the other symbols are as 
hereinbefore defined) with sodium azide, 
(C-5) the reduction of a compound of the general formula: 



rO-R 

K)-R 3 -/T^ 



(IC-4) 



(wherein the various symbols are as hereinbefore defined) , 
(C-6) the reaction of a compound of the general formula: 



rO-R* 
-NH 2 

^-r 3 -nT) 



(IC-5) 



(wherein the various symbols are as hereinbefore defined) with a 
compound of the general formula: 
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X 2 -C0-R 5 (xlv) 



or 



R 5 -CO-0-CO-R 5 (XLVI) 



2 e 

(wherein X represents a halogen atom and R is as 
hereinbefore defined), 

(C-7) the reaction of a compound of the general formula (IC-5) 

with a compound of the general formula: 

^-COOR 5 (XL VII) 

(wherein X 3 represents a halogen atom and R 5 is as 
hereinbefore defined) or 

(C-8) the reaction of a compound of the general formula (IC-5) 
with a compound of the general -formula (VII) , to obtain a 
compound of the general formula: 



rO-R 1 

2c 

■* dc) 

-A-R 3 -/T) 



(wherein (i) when A is an oxygen atom R^ C represents a hydroxy 
group, an amino group, an azido group, or a group of the formula; 
-0C0R 5 , -OC0NHR 5 , -rNHCOR 5 , -NHCOOR 0 or -NHCONHR 5 , in 
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which R Is as hereinbefore defined, or (ii) when A is a 

2c 

carbonyloxy group, R represents a hydroxy group, or a group 
of the formula: -OCOR 5 or -OC0NHR 5 , in which R 5 is as 
hereinbefore defined, and the other symbols are as hereinbefore 
defined) . 

9. -A platelet aggregation inhibiting, anti-asthmatic, 
anti-allergic, auti-inf lannnatory , hypotensive or ant i- tumour 
pharmaceutical composition which comprises, as active ingredient, 
an effective amount of at least one compound of the general 
formula (I) depicted in claim I, wherein the various symbols are 
as defined in claim I, or a non-toxic acid addition salt thereof, 
together with a pharmaceutical carrier or coating. 

10. A method of inhibiting platelet aggregation, or for the 
prevention and treatment of asthma, allergy, inflammation, 
hypertension and tumour which comprises the oral or parenteral 
a dmin istration of an effective amount of a compound as claimed in 
claim L, wherein the various symbols are as defined in claim 1, 
or a non-toxic acid addition salt thereof. 



